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A  report  from  the  Chief  of  Ordnance  of  "  Tests  of  iron  and  steel  and 
other  materials  for  indiutrial  purposes/^  at  Watertown  Arsenal^  for  the 
fiscal  year  ending  Jwne  30, 1887. 


Decbmbbk  13, 1887.— Laid  on  the  table  and  ordered  to  be  printed. 


War  Department, 
Washington  City^  December  5,  1887. 
The  Secretary  of  War  has  the  honor  to  transmit  to  Oongresis  a  letter 
of  the  29th  ultimo,  from  the  Chief  of  Ordnance,  U.  S.  Army,  and  its 
accompanying  report  of  ^' Tests  of  iron  and  steel  and  other  materials 
for  intlnstrial  parposes,"  made  with  the  United  States  testing  machine, 
at  Watertown  Arsenal,  daring  the  fiscal  year  ended  June  30,  1887. 

The  Chief  of  Ordnance  concurs  in  the  recommendations  of  the  com- 
mandant of  the  arsenal  that  a  smaller  machine  should  be  procured  to 
test  minor  specimens,  in  order  to  relieve  the  large  machine  from  such 
work  and  confine  its  nse  to  the  testing  of  full-sized  members  of  struct- 
ures, for  which  it  was  specially  designed ;  and  that  a  larger  edition  of 
these  annual  reports  should  be  printed,  in  order  that  the  results  of  the 
tests  might  be  given  a  wider  circulation. 

The  views  of  the  Chief  of  Ordnance  are  concurred  in  by  this  Depart- 
nent. 

Wm.  C.  Bndicott, 

Secretary  of  War. 
The  Speassb  of  the  House  of  Bepsbsbntatiyes. 


Watertown  Absenal, 
Watertown,  Mass.^  August  31, 1887. 

Sm:  I  have  the  honor  to  submit  herewith  the  report  of  tests  made 
at  this  arsenal  during  the  fiscal  year  ending  June  30,  1887,  on  the 
strength  of  structural  material. 

There  were  tested  during  th^  year  a  total  of  1,398  si)ecimens,  of  which 
number  1,135  were  public  and  263  private  tests.  Many  of  the  public 
tests  were  for  the  Government  service,  the  remainder  being  experi- 
mental investigation  of  building  material  in  different  shapes  and  under 
vaiying  conditions.  Only  the  public  tests  are  given  in  this  report 
Private  tests,  the  cost  of  which  is  paid  by  the  citizen  for  whom  the 
tests  are  made,  are  regarded  as  confidential. 

The  table  of  contenta  gives  the  nature  and  subject  of  the  public  tests 
mado,  and  a  liatof  parties  for  whom  private  tests  were  made  is  appended. 
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The  number  of  tests  made  during  this  year  is  less  than  that  of  pre- 
vious years.  Fewer  Government  tests  were  presented,  and  while  that 
gave  more  time  for  private  tests,  that  fact  not  being  known,  many  per- 
sons who  might  have  been  glad  to  avail  themselves  of  the  opportunity 
probably  refrained  from  sending  their  specimens  under  the  belief  that 
time  for  such  work  was  as  limited  as  it  had  been  in  previous  years.  The 
whole  number  of  private  tests  exceeded  very  slightly  that  of  the  pre- 
ceding year. 

Although  the  number  of  tests  is  not  great,  the  list  embraces  some 
of  exceptional  interest. 

Some  of  the  more  interesting  and  valuable  are  the  temperature  tests 
continued  from  last  year;  investigation  of  the  initial  strains  occasioned 
by  tempering  and  annealing  gun  tubes  and  cylinders ;  the  frictional  re- 
sistance due  to  shrinkage  of  gun  cylinders;  slow  and  rapid  tests  of 
wrought-iron  bars;  tests  of  cast-iron  columns;  modulus  of  elasticity 
of  stone;  and  resistance  in  the  bore  of  guu  to  a  3'^2  banded  projectile. 

My  previous  recommendations  for  another  smaller  testing  machine 
upon  which  to  test  smaller  specimens  is  renewed ;  also  for  a  more  lib- 
eral distribution  of  the  annual  reports  of  testing  work.  There  can 
be  no  wisdom  in  the  Government  expending  $10,000  a  year  in  making 
industrial  test«  if  the  results  are  not  made  known  generally  to  those 
interested,  to  whom  they  would  be  of  benefit,  and  for  whom  they  are 
ostensibly  made. 

The  receipts  and  expenditures  for  the  year  were  as  follows : 

TKBTEE70  MACHINE,   1887. 

Amoaut  appropriated  for  testing  maeblne  and  testing  work |10, 000. 00 

Amount  received  daring  the  fiscal  year  ficom  private  tests 807. 65 

10,e07.65 

Expended  for  services  and  labor 7,7*55.92 

Expended  for  steam-power,  tools,  implements,  repairs,  and  improvements       2, 563. 97 
Deposi  ted  to  credit  of  Treasarer  of  the  United  States 487. 76 

10,807.65 

Very  respectfully,  your  obedient  servant, 

P.  H.  Parker, 
Lieut  Col.  Ord.  Dept,  U.  S.  A.j  Commanding. 
The  Ohebp  of  Orbnanoe  U.  S.  A., 

Washingtonj  D.  0. 


ORDNAI70E  Office,  War  Department, 

Washingtonj  D.  0.,  November  29, 1887. 
Sir  :  I  have  the  honor  to  submit,  for  transmission  to  Congress,  as  re- 
quired by  law,  the  report  of  Lieut.  Col.  F.  H.  Parker,  Ordnance  De- 
partment, commanding  Watertown  Arsenal,  of  ''Tests  of  iron  and  steel 
and  other  materials  forindustrial  purposes,"  made  with  the  United  States 
testing  machine,  during  the  fiscal  year  ending  June  30, 1887. 

Some  of  the  tests  reported  are  of  exceptional  interest,  and  especially 
in  the  line  of  gun  construction. 

The  recommendation  for  a  smaller  machine  is  renewed,  as  is  also  the 
printing  of  a  larger  edition,  that  such  valuable  results  may  have  a 
wider  circulation. 

Very  respectfully,  your  obedient  servant, 

S.  V.  Benj^t, 
Brig.  Oen.y  Chief  of  Ordnance. 
The  Sbobbtaey  of  War, 
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mSTRDCnONS  FOR  MARKING  TEST  SPECUENS. 


A 


The  significance  of  the  marks  on  the  gun  specimens  is  explained  by 
the  following : 

Obdnai^gb  Office,  March  1, 1886. 

I.  Speeimen9firomforging9  and  ca8iiug9. 

Test  specimens  taken  from  metal  to  be  nsed  in  ordnance  constrnction 
(excepting  those  taken  from  billets  for  wire  drawing)  will  be  marked  on 
both  ends  to  show — 

(1)  The  caliber  of  the  gnn  for  which  the  metal  is  intended :  32  for  3.2- 
inch  ;  8  for  8  inch ;  10  for  10  inch;  12  for  12-inch,  etc. 

(2)  The  kind  of  gun  for  which  the  metal  is  intended :  E  for  steel  rifle; 
Mr  for  mortar ;  W  B  for  wire  wound  rifle;  O I B  for  cast-iron  rifle ;  0  N 
B  for  converted  rifle,  etc. 

(3)  The  number  of  the  gnn  of  the  particular  kind:  1,  2,  3,  etc. 
A)  The  part  of  the  gnn  for  which  the  metal  is  intended:  T  for  tube; 
or  jacket,  etc.    In  the  case  of  cast-iron  gnns,  or^ast-iron  bodies  for 

guns  combined  of  steel  and  cast-iron,  where  the  specimens  are  ordinarily 
taken  from  the  initial  tension  rings,  the  abbreviation  will  be  T  B,  show- 
ing that  the  specimen  is  from  the  initial  tension  ring,  and  if  more  than 
one  initial  tension  ring  is  taken  from  either  end  the  aobreviations  T  B), 
T  Bs,  etc.,  will  be  used. 

(5)  The  end  of  the  piece  of  metal  from  which  the  specimen  is  taken : 
B  for  breech ;  M  for  muzzle. 

(6)  The  direction  in  which  the  specimen  is  taken :  T  for  tangential, 
or  those  taken  parallel  to  a  tangent  at  the  circumference ;  L  for  longi- 
tudinal, or  those  taken  parallel  to  the  axis  of  the  gun ;  B  for  those  taken 
radially. 

(7)  The  number  of  the  specimen :  1,  2,  3,  etc.  The  same  series  of 
numbers  to  be  nsed  for  each  end  (breech  or  muzzle]  of  the  piece  of  metal. 

(8)  The  position  with  reference  to  the  interior  and  exterior  surfaces 
of  the  piece  of  metal :  I  for  inside  specimens,  or  those  taken  near  the 
interior  surface ;  O  for  outside  specimens,  or  those  taken  near  the  ex- 
terior surface ;  M  for  middle  specimens,  or  those  taken  midway  between 
the  interior  and  exterior  surfaces. 

(9)  The  fact  that  the  specimen  has  been  laid  off  and  stamped  in  the 
presence  of  the  inspector  or  his  assistant,  and  that  its  identity  is  vouched 
for:  this  is  indicated  by  the  inspector's  private  stamp — the  escutcheon 
of  the  Ordnance  Department,  one-quarter  of  an  inch  in  diameter,  on 
hardened  steel. 

These  marks  will  appear  in  the  order  indicated  ;  those  required  to  in- 
dicate the  points  numbered  1,  2, 3,  and  4  (which  show  from  what  the 
specimen  is  taken)  being  in  one  line,  the  remainder  (which  show  how 
the  specimen  is  taken)  l^ng  in  a  second  line  just  below  the  first,  as  seen 
when  looking  at  the  end  of  tbe  specimen.  The  marks  and  the  inspector's 
private  stamp  should  always  be  on  the  specimen  from  the  time  it  is  laid 
off  until  finifiJied,  and  before  they  are  effaced  in  one  place  by  any  finish- 
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ing  operation  must  be  transferred  to  some  other  place  in  the  presence 
of  the  inspector  or  his  assistant. 

The  riog,  slice,  or  piece  which  is  to  furnish  test  specimens,  and  the 
forging  or  casting  from  which  it  is  to  be  cnt,  will  each  be  marked  before 
the  cut  is  taken,  and  close  to  the  cat,  to  indicate  the  points  nnmbered 
1, 2,  3,  4,  5,  and  9. 

LIST  OF  ABBREVIATIONS. 


32 3.2-iflcli. 

5 5-inch. 

8 8-inoh. 

10 10-inch. 

12 12-inch. 

R Steel  rifle. 

Mr Mortar. 

C  IR Cft8t-iron  rifle. 

CNR Converted  rifle. 

B Breech. 

M Muzzle. 

T Tube. 

J Jacket. 

T  H Trunnion  hoop. 

BB Breech,  block. 

Sp Spindle. 

OS Obturator  stem, 

L Lever. 

S Sleeve. 


B  R Base  ring. 

KR Key  rfaig. 

G  R Gae-oheck  ring. 

M  C Muzzle  collar. 

B  C Breech  cup. 

Bu Bushing. 

Sh SheU. 

St Shot. 

T  R Initial  tension  ring. 

T. Tangential. 

L LongitudinaL 

R Radial. 

I Inside.  • 

O...'.  ..Outside. 

M Middle. 

Ai,  As,  As,  Ax»  etc A  hoops. 

Bi,  Bs,  Bsy  Bx,  etc B  hoops. 

Ci,  Csy  Cs,  Cx)  etc C  hoops. 

Di,  Da,  Da,  Dx,  etc D  hoops,  etc. 


The  actual  marks  on  the  ends  of  the  specimens,  the  nature  of  the 
piece  of  metal,  and  the  name  of  the  manufacturer  should  appear  in  the 
proper  place  on  the  blank  forms  used  in  sending  specimens  to  any  point 
for  test,  and  in  reporting  to  the  Chief  of  Ordnance  that  they  have  been 
sent  for  test. 

A  sketch  showing  the  positions  of  the  specimens  in  the  piece  from 
which  they  are  taken  will  always  be  furnished  the  officer  charged  witjii 
making  the  tests. 

Uniformity  in  the  order  of  numbering  specimens  from  similar  pieces 
of  metal  will  be  observed  as  far  as  i>ossible. 

EXAMPLES  OF  MARKING. 

1^^     \    Specimen  from  tube  for  8- inch  steel  rifle^  No.  2.    Taken 
*        from  the  breech  end,  tangentially,  near  the  interior  surfitce. 
Fourth  specimen  taken  from  that  end. 
\?iu      \     Specimen  from  jacket  for  8-inch  steel  rifle  No.  2.    Taken 
^       from  the  muzzle  end,  radially.    Eighth  specimen  taken  from 
that  end. 
«K«TH    }     Specimen  from  trunnion  hoop  for  8-inch  steel  rifle  No.  2. 
'  Taken  tangentially,  midway  between  interior  and  exterior 

surfaces.    First  specimen  taken  from  the  hoop, 
w^i  A    I     Specimen  from  hoop  At  for  10-inch  steel  rifle  No.  1.    Taken 

•  tangentially  from  near  the  exterior  surface.    Third  specimen 
taken  from  the  hoop. 

i2cyi,TE?     Specimen  from  initial  tension  ring  of  12-inch  cast-iron 
"        rifle  No  1.    Taken  from  the  muzzle  initial  tension  ring,  tan- 
gentially, midway  between  interior  and  exterior  surfaces. 
Twelfth  specimen  taken  from  the  muzzle  ring. 
82  K«o  s    I     Specimen  from  obturator  stem  for  3.2-inch  steel  rifle  No.  8. 

*  Taken  longitudinally.    Fi^st  specimen  taken  from  the  piece. 
12CIR.  BB|     Specimen  from  breech  block  for  12-inch  cast-iron  rifle  No. 

'  1.    Taken  tangentially  near  the  exterior  surface.    Second 

specimen  taken  from  the  piece. 
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n.  SpeokneM  from  HIUU  far  wire  drawMg. 

As  a  lot  of  billets  for  wire  drawing  may  furnish  wire  for  several  guns, 
test  specimens  taken  from  sach  billets  will  be  marked  to  show — 
(1)  The  nnmber  of  the  lot  of  billets;  indicated  by  Nos.  1,  2,  etc. 
(2^  The  fact  that  the  specimen  is  from  a  wire  billet;  indicated  by  W. 

(3)  The  number  of  the  ingot  in  the  lot ;  indicated  by  Nos.  1,  2,  3,  4, 
etc 

(4)  The  end  of  the  ingot  from  which  the  specimen  was  taken ;  indi- 
cated  by  U  for  apper  end,  and  B  for  bottom  end.  (The  top  and  bot- 
tom billets  of  an  ingot  are  generally  the  only  ones  tested,  and  specimens 
are  taken  from  the  upper  end  of  the  top  billet  and  from  the  bottom  end 
of  the  bottom  billet) 

(5)  The  direction  in  which  the  specimen  is  taken ;  indicated  by  L 
for  longitndinal,  T  for  transverse. 

(6)  The  number  of  the  specimen ;  indicated  by  Nos.  1,  2,  3,  etc.  A 
series  of  numbers  to  be  used  for  each  ingot. 

(7)  The  fact  that  the  specimen  has  b^n  laid  off  and  stamped  in  the 
presence  of  the  inspector  or  his  assistant  and  that  its  identity  is 
voached  for :  indicated  by  the  inspector's  private  stamp. 

These  marks  will  appear  in  the  order  indicated ;  those  required  to 
indicate  the  points  numbered  1,  2,  and  3  (which  show  from  what  the 
speeimen  is  taken),  being  in  one  line ;  the  remainder  (which  show  how 
the  specimen  is  taken),  being  in  a  second  line  just  below  the  first  as 
seen  when  looking  at  the  end  of  the  specimen. 

EXAMPLES  OF  MABKINO. 

"uL?*     ]     Specimen  from*  wire  billet  of  ingot  No.  78  of  lot  No.  1. 

^        Taken  from  upper  end  of  top  billet,  longitudinally.    First 

specimen  so  taken. 

^BT**     1     Specimen  from  wire  billet  of  ingot  No.  20  of  lot  No.  2. 

'        Taken  from  bottom  end  of  bottom  billet,  transversely.  Second 

8i)ecimen  so  taken. 

8.  V.  Ben^t, 
Brigadier-Oenerdlj  Chief  of  Ordinance. 
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STEEL  SPECIMENS  FROM  TUBES,  JACKETS,  TRUNNION  HOOPS, 

SLEEVES,  BREECH  BLOCKS,  BASE  RINGS,  KEY  RINGS, 

BLOCK  CARRIERS,  GAS-CHECK  CUPS,  AND  SPINDLES. 


11 


^X  incA  ^leel  :B.Z.  Rifles 


*-^taz.3g^e 


-Sneec^ 


H  Ex  No  16  SO,  f. 
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8.S-IHCH  STEEL  B.  L.  RIF£ES. 

DETAILS  OF  TESTS. 

Farm-  of  specimens . 


Marks,  «%^5 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 


p«r^oh. 

SoeoMai^ 
elongation 
perlndh. 

Pennnaent 

Mt. 

SncoMsive 
permanont 

Mt. 

Remarks. 

TotaL 

PerMiuure 
IneL 

1 
iVwutt. 
200 
1,000 
2.000 
3.000 
4.000 
S^OOO 
^000 
7.000 
8.000 
0,000 
0.200 
0,400 
0.600 
0,800 
10,000 
10,200 
10.400 

Powndt. 
1,000 
5,000 
10.000 
15,000 
20.000 
25.000 
80,000 
35,000 
40,000 
45.000 
46,000 
47,000 
48.000 
40.000 
50.000 
51,000 
52.000 
53,(100 
54,000 
S5.000 
50,000 
&7.000 
58.000 
60.000 
60,000 
62,000 
64.000 
60.000 
66,000 
70,000 
72,000 
74,000 
70.000 
78*000 
80,000 
82.000 
84,000 
80,000 
88;  000 
00,000 
01,060 

Ineh. 

.000150 
.000000 

.000450 

.000050 

.000800 

.000  50 

.001150 

.001300 

.001500 

.001550 

.001550 

.001000 

.001050 

.001700 

.001800 

.005000 

.007i00 

.008000 

.006750 

.000000 

.010000 

.011750 

.012500 

.01.400 

.015600 

.0171)00 

.020000 

.022500 

.025100 

.017000 

.030350 

.033750 

.037550 

.041000 

.047600 

.063250 

.0000 

.0075 

.0000 

.1400 

Inch. 

0. 

.000150 
.000160 
.000160 
.000200 
.000150 
.000150 
.000200 
.000)60 
.000200 
.000050 

0. 

.000050 
.000050 
.*  000060 
.000  00 
.O0J80O 
.001500 
.000000 
.000750 
.000660 
.001000 
.001160 
.001760 
.000000 
.002100 
.002400 
.002100 
.002500 
.002000 
.002500 
.002750 
.003400 
.003600 
.004360 
.006000 
.005750 
.000750 
.0075 
.0225 
.0500 

Indk, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

inch* 
0. 

Initial  load. 
Blaatto  limit. 

Tensile  otraagth. 

10,600 

lO^fOO 
11,000 
ll.;:00 

r.40o 

11,000 
11.800 
12,000 
12.400 
12.800 
13,200 
13.000 
14.000 
14,400 
14,S00 
15,200 

1    15;O0O 

:    lOLOOO 

.    1^400 

'  ie.Mo 

17.200 
17,000 
18,000 
18.380 

Oeneral 

TfenAe  ttraigth  per  sqaare  indi  of  original  aeetion ponnds. 

gaatle  limit  per  aqnare  inch  of  originafaeotlon do. 


?!»« 


wanie  limit  per  aqnare  inch  of  original  aeotton ...do....       51,000 

Skmsation  per  Inob  after  mptore inch..    0.2450 

fiopgatioD  per  inch  under  strain  at  elaatlo  limit do  ...     .001800 

|«dQott(m  in  diameter  at  point  of  mptoie do 125 

KconctiQii  in  area  after  mptare,  per  oentnm  of  original  oeetion .'....  48.8 

roaltionofnmtnfe , ».  SS-from  neok 

ganotaroffeokenBiirflMM eUky 

"•^ofinohiaotiono   ".Hk".$4* 
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TESTS   OF  IRON,   STEEL,   AMD  OTHER  MATERIALS. 


Ko.  3467. 
Marks,  Sg'J 
Diameter,  ".505. 
Sectional  urea,  .20  sqnare  inch. 


APpli 
TotaL 

ed  loads. 

Persqaare 
inob. 

perlnoh. 

SoooeaaiTe 
ekngatJon 
perlnoh. 

PemaaeDt 
aei. 

SoooeaaiTe 

Bemar¥a. 

pemaneot 

Pimndt. 

200 

1,000 

2,009 

8,000 

4,000 

5.000 

6,000 

7^000 

8,000 

9,000 

9,200 

9.400 

9.600 

9.800 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11.400 

11,600 

11800 

12,000 

12.400 

12.800 

18,200 

18,600 

14.000 

14.400 

14.800 

15.200 

15.600 

16.000 

16.400 

16,800 

17,200 

17.600 

18.000 

18,170 

Potmdt. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
85,000 
40.000 
45.000 
46.000 
47.000 
48^000 
40.000 
60,000 
61.000 
52,000 
68,000 
54,000 
55.000 
56.000 
57.000 
58,000 
59.000 
60,000 
62,000 
64.000 
06,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
<80.000 
82.000 
84.000 
86,000 
88.000 
90,000 
90,869 

IndL 
OL 

.000190 
.000290 
.000350 
.000500 
.000700 
.000900 
.001050 
.901250 
.001460 
.001600 
.001560 
.001000 
.00!660 
.001800 
.003600 
.007400 
.008000 
.008609 
.009500 
.010360 
.011400 
.012100 
.018060 
.018900 
.015900 
.018200 
.020350 
.022650 
.026350 
.028100 
.031250 
.034500 
.038600 
.043400 
.049000 
.056850 
.063900 
.0800 
.0950 
.1860 

IndL 
9. 

ooMoa 

! 000160 
.000100 
.000160 
.000200 
.000200 
.000150 
.000200 
.000200 
.000060 
.000050 
.000050 
.000060 
.090160 
.001800 
.00380tf 
.000600 
.000600 
000900 
.000860 
.001050 
.000700 
.000950 
.000869 
.002090 
.002300 
.008159 
.002800 
.002700 
.002750 
.003150 
.003260 
.004000 
.004900 
.005600 
.007250 
.007660 
.0161 
.0160 
.0400 

JndL 

.0 

iBitialload. 

BlMtlolllllit 

Tenfllleatranffth. 

OeMrdl  mmmarjf, 

Teaaile  BtreDp:th  per  aqoare  inch  of  orisiaal  aection poonds..       90^889 

Slastlo  limit  per  MQare  inch  of  original  aeotlon do —       48^900 

Elongation  per  inon  after  rapture inoh..    9.2409 

Elongation  per  inch  nnder  strain  at  elaatio  limit do 001660 

Redaction  in  diameter  at  point  of  rapture do 186 

Bedaotlon  in  are*  after  rapture,  per  oentnm  of  original  section 46.8 

Poaitlon  of  raptnre ".69flramneok 

Character  of  broken  sorfkoe "^^ 

Elongation  of  inoh  seotiona ".16^  ".8^ 


TESTS  OF  IBON,   STEEL,   AND  OTHXB  UATEBIALS. 

No.  3468. 

Marks,  gf^J 

Diameter,  ".605. 

Sectional  area,  .20  sqoare  inch. 
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Applied  loAda. 

issa- 

issr 

Mt. 

8aooMslT« 

Beaiarko. 

TtoteL 

^%2r* 

Mt. 

PtolNMf*. 

200 

1.000 

2,000 

3,000 

4.000 

6.000 

6^000 

7,000 

8,000 

9.000 

9,200 

9.400 

9.O0O 

9.80O 

10,000 

10.200 

10,400 

10.604 

10L8OO 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12.400 

12,800 

13,200 

13,000 

14.000 

14,400 

14,800 

15.200 

15.000 

10.000 

16,400 

10.800 

17,200 

17.600 

18.000 

18,400 

11^800 

18,  MO 

1,000 
5,000 
10,000 
15.000 
20,000 
•     25^000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48^000 
49.000 
50.000 
61,000 
62,000 
53.000 
54,000 
56.000 
60.000 
57,000 
58.000 
69.000 
60,000 
62,000 
64.000 
66^000 
68,000 
70,000 
72,000 
74,000 
76.060 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94.000 
94,460 

Inch. 
0. 

.000100 
.000260 
000460 
'.000000 
.000760 

! 001160 
.001260 
.001400 
.001450 
.001600 
.001500 
.001560 
.001600 
.001700 
.001860 
.002800 
008000 

.'006290 
.006400 
.007400 
.008880 
.000380 
.011000 
.012660 
.014750 
.016850 
.018800 
.021160 
.023750 
.026250 
.029300 
.032660 

•  040600 

•  046000 
.051760 
.0610 
.0700 
.1000 
.1800 

Jndi, 
0. 

.000109 
.000150 
.000200 
.000150 
.000150 
.000159 
•000260 
•000100 
.000150 
.000080 

o! 
! 000100 

.000160 
.000460 
.000700 
.000060 
.001800 
.001160 
.001000 
.000960 
.001000 
.001660 
.001660 
.002200 
.002100 
.601960 
.002860 
.002600 

'.000060 

.00^360 

.003750 

.004206 

.006400 

.006750 

.009280 

.0090 

.0300 

.0800 

Ineh. 
0. 
6. 
0. 
9. 
0. 
0. 
0. 
0. 
Ol 

IndL 
0. 

Initiallood. 
SMtio  limit. 

General  eummmy. 

Tensile  stmogth  per  sqoAre  inch  of  oilsiiial  Mctloii poonds..       94,460 

ElMtie  limit  per  Muare  inch  of  origlnariMtion do —       61,000 

SloDgaUoo  per  inco  After  rapture inoh..    0.2400 

Bloof9itaon  per  inch  under  sfrain  at  elMtio  limH do 001700 

fiedaction  in  diameter  »t  point  of  rnptnxe do 126 

Beilootion  io  area  after  mptaro,  per  centom  of  original  aoctlon 48.8 

Poitition  of  rapture ".75froinneok 

ChaneterofiirokeaauflMe ;/,V#S 

W«»«itiooofiDOhaocttoo« - 'M8k"Jr 


16  TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  3409. 

Marks,  S%:5 

Diameter,  '^505» 

Sectional  area,  .20  square  inch. 


AppUed 


Totel. 


Persqnue 
incn. 


ElODj 

per 


SvooMsiTe 
eloDsation 
perlnch. 


PmnaiwDt 


SnooeMlTe 

pennaoent 

■et. 


Bemarka. 


Poundt. 
200 
1.000 
2.000 
3,000 
4.000 
5.000 
6,000 
7,000 
8,000 
9,000 
9.200 
9,400 
9,600 
9.800 
10.000 
10,200 
10,400 
10,600 
10.800 
11.000 
11, 200 
11.400 
11.600 
11,800 
12,000 
12,400 
12, 800 
13, 200 
13,600 
14.000 
14,400 
14,800 
\h.  200 
15.600 
16,000 
16.400 
16.800 
17,200 
17,600 
18. 000 
18.400 
18,750 


PvandB, 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
85,000 
40,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
61,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59. 000 
60,000 
62,000 
61,000 
66.  000 
68,000 
70,000 
72, 000 
74, 000 
76. 000 
78,000 
80,000 
8i.000 
84,000 
86.000 
88,  000 
90,000 
0J,000 
03,750 


a 

.000150 
.000309 
.000450 
.000700 


.001000 
.001200 
.001350 
.001500 
.0Q1550 
.001650 
.001700 
.001750 
.001800 
.002100 
.002900 
.003900 
.005000 
.006100 
.007100 
.008150 
.00910^) 
.010000 
.011000 
.012500 
.014100 
.016000 
.018100 
.  Oi0200 
-  022750 
.  0-25850 
.  028500 
.031100 
.  0:U250 
.0:{8700 
.013250 

.  04r:)00 

.055500 
.064750 
.0850 
.1300 


In/bh. 
0. 

.000150 
.000150 
.000160 
.000250 
.000160 
.000150 
.000200 
.000160 
.000150 
.000050 
.000100 
.000050 
.000050 
.000050 
.000300 
.000700 
.001000 
.001106 
.001100 
.001000 
.001050 
.000950 
.00090U 
.001000 
.001500 
.001600 
.  001000 
.OO'ilOO 
. 002100 
. 002550 

.oo;{ioo 

.  0UJ650 
.  002600 

.  oo:u5o 

.0044SO 
.004550 
.005250 
.007009 
.  0092.'.0 
.  010250 
.0450 


Inek, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Jfidh. 


Initial  loud. 


Elaatio  limit 


Tenaile  strength. 


Oeneral  nummary, 

Tenaile  strength  per  aqaare  inch  of  orisiniU  section pounds..       93,750 

Elastic  limit  per  square  inch  of  originsS  section do 60,000 

Elongation  per  inch  aft«r  rupt^ire inch..    0.02450 

Elongation  perinch  nnder  strain  at  elastic  limit do 00180 

Redaction  Indiameter  at  point  of  rapture  do 125 

Redaction  in  area  alter  rapiaro,  per  centum  of  original  section  43. 3 

Position  of  rupture ".85  from  neck 

Character  of  broken  Horface siikF 

Elongatiou  of  inch  sections ".33*,  ".16 


TESTS   OF 


Marks,  btiK 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch 


IBONy    STEEL,    AND   OTHEB   MATEBIALS. 
No.  3461. 
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AppUed  iMids. 

SnoceMiTe 

PemuuMmt 

Mt. 

Sncoettlre 
permaaeiit 

Remarks. 

TotaL 

^•LX" 

perLiolL 

Fmmda. 

SOO 

1,000 

Sooo 

8,000 
4,000 
5,000 
6^000 
7.000 
91000 
9.000 
10,000 
19.200 
10,400 
10;  800 

M,8eo 

It,  000 
11,200 
11.400 
11,600 
11,800 

itooo 

12.499 
is;  800 
$299 
12,609 
14,000 
14,400 
14.890 
15,200 
U;80O 
16L009 
16.400 
11;  909 
17,208 
17,  COO 

ifl;ooo 

li;499 
18;60O 

mmdM. 
1,000 
5,000 
10,000 
15^000 
20,000 
25,000 
80,000 
85,000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
50,000 
57,000 
58.000 
59.000 
6<^000 
62,000 
64,000 
68.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 

oSooo 

82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
98,000 

InOu 
0. 

.000100 
.000300 
.000450 
.000600 
.000750 

i 001100 
.001250 
.001500 
.001660 
.001700 
.001700 
.001850 
.002000 
.004550 
006400 
; 007600 
.008650 
.009350 
.010000 
.012000 
.014150 
.017000 
.019000 
.021500 
.028750 
.028250 
.020000 
.082000 
.085600 
.040000 
*  045000 
.'051500 
.069750 
.0675 
.0950 
.1250 

0. 

.000100 
.000200 
.000150 
.000160 
.000160 
.000200 
.000150 
.000150 
.000260 
.000150 
.000050 

0. 

.000150 
.000750 
.001960 
.001850 
.001200 
.001050 
.000700 
.000650 
.002000 
.002160 
.0028BO 
.002000 
.002500 
.002260 
.002500 
.002750 
.003000 
.003000 
.004400 
.005000 
.006500 
.008250 
.007750 
.0275 
.0300 

Ituk. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

a 

0. 

InOL 
0. 

Initial  lotd. 
Elutio  limit 

TeimilestreBgtli. 

General  mcmmary. 

Teoalle strength  per  square  inch  of  original  section poonds..    98,000 

Slaatto  limit  per  sonare  inoh  of  original  section do 52[000 

Klottgation  per  inch  after  mptare inoh..    0.2100 

Elongation  per  inch  under  strain  at  elastio  limit do 001700 

Bednction  in  diameter  at  point  of  mptore do 180 

Bfedaetion  in  area  after  rupture,  per  oentnm  of  original  section ^ 46.8 

Position  of  rapture ".75  ficom  neck 

Character  of  broken  snrfiMe silky 

mnwgathm  of  inch  seetJona ".11,  ".81* 

H.Ex.16 2 


18  TESTS   OF   IBON^    STEEL,    AKD   OTHER   MATERIALS. 


No.  3452. 


Marks,  5^ 

Diainetor,  ''.505. 

Sectional  area,  .20  square  inch. 


Applied  loada. 

Elongation 
per  inob. 

SaooeMive 
elongation 
per  inch. 

Permanent 

aet. 

Sacoeestre 

Bemarka. 

TotaL 

Persanare 

Pnundi, 

200 

1,000 

2,000 

8,000 

4,  €00 

6^000 

8,000 

7,000 

8,000 

9^000 

10,000 

10,200 

10,400 

10,600 

10  800 

11,000 

11,200 

11,400 

11,600 

11, «» 

12,000 

12.400 

12.800 

13,200 

13.600 

14,000 

14.400 

14,800 

16.200 

15, 6C0 

16.000 

16,400 

16.800 

17.200 

17.000 

18,000 

18,400 

1.000 
5,000 
10,000 
15^000 
20.000 
25.000 
80,000 
85,000 
40,000 
45,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55.000 
56.000 
67,000 
58.000 
59,000 
60.000 
62.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82.000 
84,000 
86.000 
88,000 
90.000 
02,000 

Inch, 
0. 

.000100 
.000250 
.000450 
.000600 
.000800 
.000950 
.001100 
.001250 
.001450 
.  001600 
.002500 
.003750 
.005000 
.006500 
.007400 
.  OO.S2oO 
.009250 
.010150 
.011100 
.012000 
.0136C0 
.016000 
.018350 
.020350 
.022500 
.026200 
.028100 
.031060 
.034850 
.038760 
.043350 
.050000 
.056250 
.0«30 
.0850 
.1200 

Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000200 
.  000150 
.000150 
.000150 
.000200 
.000150 
.000900 

.ooiaoo 

.001250 

.001500 

.000900 

.000850 

.001000 

.000900 

.000950 

.000900 

.001600 

.002400 

.002350 

.002000 

.002150 

.002700 

.002000 

.002950 

.003800 

.003900 

.004600 

.006650 

.006250 

.008750 

.0200 

.0350 

InOi, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elaatio  limit 

Tensile  atrength. 

" 

General  tummary, 

Tenaile  strength  per  eqnare  inch  of  original  section i pounds..    02,00<^ 

Elastic  limit  per  square  inch  of  originu  section do  ...    50,000 

Elongation  per  inch  after  ruptare inch..    0.2300 

Elongation  per  inch  under  strain  at  elastic  limit do 001600 

Bednction  in  diameter  at  point  of  mptare do 125 

Reduction  in  area  after  rapture,  per  centum  of  original  section 43.3 

Position  of  rupture ".5(fromneok 

Character  of  broken  surfsoe ailky 

Elongation  of  inch  aections ".18  ".S3* 


TESTS  OF  IBON,   STEEL,   AKD   OTHEB  MATEKIALS. 


ly 


Ko.3453. 


Marks,  «R-T 

Diameter,  ''.506. 

Sectional  area,  .20  square  inch. 


^7gr 

SvccewlTe 
eloDgAtion 
per  Inch. 

Pennaa«nt 
aet. 

SnoceaslTO 

permaneiit 

set. 

Bemarks. 

TMaL 

PersmiKre 

roundM, 
260 

1,000 
2,000 

S.006 

4,000 

5.000 

6,006 

7,000 

8.U00 

8,000 

9,200 

•1400 

•,660 

•,800 

10,060 

10,200 

10,400 

10,600 

10,800 

11,  UN) 

11,200 

11.600 

12,000 

12;  400 

1X8110 

13.200 

13,606 

14,006 

14,400 

14,800 

16^200 

15^606 

16^060 

16.400 

16,806 

17,  »• 

17,510 

Pvmidt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53.000 
M.0OO 
55.000 
56.000 
58.0UO 
60.000 
62,000 
64,000 
66,0U0 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,060 
82,0C0 
84.0C»0 
86,000 
87,550 

Inch. 
0. 

.000150 

.000250 

.000450 

.000600 

.000750 

.000950 

.001100 

.0r)1250 

.001450 

.001600 

.001950 

.002700 

.00:{550 

.005050 

.006300 

.007400 

.008400 

.OiMOO 

.010250 

.011250 

.013500 

.015550 

.018056 

.020250 

.622550 

.024000 

.028150 

.032100 

.0352.'0 

.0^0000 

.044000 

.051250 

.058000 

.0650 

.0860 

.1350 

IndL 
0. 

.000150 
.000100 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.OOO'JOO 
.000150 
.000350 
.000750 
.000850 
.OOl'SOO 
.001250 
.001100 
.0(11000 
.001000 
.000^50 
.001000 
.002250 
.002050 
.002500 
.002JOO 
.002300 
.002350 
.002250 
.003950 
.003150 
.0U3750 
.005000 
.007250 
.000750 
.0070 
.0200 
.05U0 

ZiuA. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

IniiUahMd. 
EliwtioUiiiit 

Tenille  atrength. 



.  , 

■'  " 

Oeneral  aummary, 

„     ,  arsqnftreinchoforlfcinalneclion poonds..    87,650 

VUetk limit  per  Mo»re  inch  of  original  section  do....    45,060 

XtoagaUon  per  incii  after mptnre Inch..    0.2350 

"  o  per  inch  under  strain  at  elastic  limit do 001450 

1  in  diameter  at  point  of  raptare do 145 

J  in  area  after  rapture,  per  centam  of  original  seotion 49.1 

Poaltion  of  mptnre  ".45  from  neck 

Character  of  broken  anrface silky;  opened  eraok  in  snrfaoe  of  stem 

~         '   lofincbawttona ".84*.  ".18 
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No.  3454. 

Ju.ArK8|   V  ip-  ^ 

Diameter,  ''.504. 

Sectional  area,  .20  square  inch. 


Applied  IcMda. 

^SdJ" 

SaeoMai^ 
elonntioB 
porlBoh. 

Pcmument 

SneeeMlw 
p«nB«afliil 

Mt. 

— 

ToUL 

Peraqvaie 
inch. 

Poumds. 

aoo 

1,000 
2,000 
8,000 
4.000 
5,000 
&000 
7,000 

8;  000 

0.000 
0,200 
9400 
0.000 
8.800 
10,000 
10,200 
10,400 
10,000 
10,800 
11,200 
11,000 
12,000 
12,400 
12^800 
18,200 
18.0U0 
14.000 
14,400 
14,800 
15^200 
16,000 
l«i,000 
16,400 
16,800 
17,200 
17.610 

Ptowulf. 

1,000 

6,000 

10,000 
15,000 
20,000 
26,000 
80,000 
80^000 
40,000 
45^000 
46,000 
47.000 
48,000 
481000 
50.000 
51,000 
52,000 

Sooo 

54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
06.000 
08,000 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
86,000 
87,650 

Indi, 
0. 

.000100 
.000250 

.000100 

'.000750 
.000050 

.001100 

.001250 

.001400 

.001450 

.001500 

.001800 

.008250 

.004500 

.006500 

.006400 

.007700 

.008800 

.010*200 

.012250 

.014750 

.017000 

.019000 

.021850 

.024500 

.027800 

.030860 

.033400 

.037750 

.042800 

.048500 

.060750 

.0650 

.0900 

.1400 

JndL 

a 

.000100 
.000150 
.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000150 
.000050 
.000050 
000300 
.001460 
.001250 
.001000 
.000900 
.001800 
.001100 
.001400 
.002050 
.002500 
.002260 
.002000 
.002850 
.002650 
.003800 
.002650 
.003050 
.004350 
.005050 
.005700 
.008250 
.008250 
.0250 
.0500 

Inch. 
OL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Imtk, 
0. 

tnidftlkMd. 
Elartloltadk 

TentOeitraigtlu 

Oeneral  summary. 

T«Mll6  ttrmcth  per  BqnMW  inoli  of  oriffinal  seotion ponndi..    87,560 

XlMtic  limit  per  BqoAre  Inch  of  originM  section do 47,000 

Elongation  per  incn  after  mptare Inch..    0.8350 

SloDfcation  per  inch  nnder  strain  atclaatic  limit do 001600 

Redaction  in  diameter  at  point  of  mptnre do 184 

Bednction  in  area  after  mptnre,  per  centum  of  original  section ...•• • 46.8 

Faaitlon  of  mptare ".70  fh»m  neck 

Character  y' brokan  anr/ace silky 

Xlongatian  oClBch  oootloBO "Al,  "M* 
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Marks,  %^ 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 
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Applied  loAdB. 

EloDgation 
perinoh. 

eloBffntion 
periDOh. 

Permanent 
set 

SacoeMive 

permanent 

■et. 

Bemarks. 

TotaL 

PerMnare 
inoh. 

900 

1,000 

£ooo 

i^OOO 
4.000 
5^000 

6,000 
?000 
8,000 

OlOOO 
10.000 
1«,9C0 
10.400 
10.800 
10.800 
11.000 
1U900 
11,400 
11.600 
11.800 
12.000 
12.4(10 
12,800 
13.200 
13.000 
14.000 
14.400 

Pounds. 
1,000 
6,000 
10,000 
15.000 
20.000 
25.000 
80,000 
35,000 
40.000 
45.000 
60,000 
51.000 
52,000 
53.000 
54.000 
55.000 
56,000 
67.000 
58,000 
50,000 
60,000 
62.000 
64.000 
66,000 
6g,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
8>,000 
86,000 
87.550 

Inch. 
0. 

.000150 
000300 
! 000150 
.000600 
!000800 
.000960 
.001150 
.001350 
.001500 
.001700 
.001800 
.004000 
.006850 
.007900 
.009000 
.0097r.O 
.010850 
.011850 
.012850 
.013800 
.016050 
.018250 
.021000 
.023560 
.026.500 
.030150 
.033650 
.037750 
.042650 
.  0490(0 
.0575C'0 
.0650 
.0850 
.1300 

Inch. 
0. 

.000160 
.000160 
.000160 
.000160 
.000200 
.000160 
.000200 
.000200 
.000150 
.000200 
.000100 
.002200 
.002850 
.001050 
.001100 
.000760 
.001100 
.001000 
.001000 
.000960 
.002260 
.002200 
.002750 
.002550 
.002950 
.003650 
.003500 
.004100 
.001900 
.006350 

.ooa-ioo 

.0075 
.0200 
.0450 

Inch. 
0. 

0.    . 
0. 
0. 
0. 

a 

0. 
Ol 
0. 

Ineh. 
0. 

Initial  load, 
maatio  limit. 

TenaUe  strangth. 

' 



'     14.800 

15.200 
15,000 
I^OjO 
16^400 
16^800 
17.200 
17.510 

General  eummary. 

Tenaile strength  per  aqoare  inoh  of  oriffinal  section pounds..    87.&i0 

Bbstle  limit  per  square  inch  of  originafsection do....    61,010 

Kkmgstion  per  incn  after rnpUxre inch..    0.2250 

KkmgaUon  per  Inch  nnder  strain  at  elasticlimit do 001800 

Bedoetion  in  diameter  at  point  of  mptnro do 166 

XednetioB  in  area  after  mptoiek per  oentom  of  original  section 51.9 

PasilloB  of  roptore at  middle  «f  stem 

Charaeter of  broken  snrflice ^.sillnr 

^  lof  bichseotiona .....". 94*, ".2r» 
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No.  3481. 
Marks,  «?-J 
Diameter,  ''.60&. 
Sectional  ares,  .20  sqoare  inch. 


AppUod  l<Mds. 

"^& 

Snc«es8ive 
elongmtioD 
per  inch. 

Permanent 
set. 

SacceeaiTe 

permanent 

set 

Bemarks. 

TotaL 

PerMQAre 
inch. 

Pounds, 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10.  COO 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,d00 
14,000 
14,400 
14,800 
16,200 
15,600 
16.000 
16,400 
16,600 
17,200 
17,600 
17,690 

Pounds. 
1.000 
5.000 
10.000 
15.000 
20,000 
25,000 
80,000 
85,000 
40,000 
45.000 
50,000 
51.000 
52.000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
-68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84.000 
86,000 
88,000 
88,450 

Inch. 
0. 

.000150 
.000350 
.000560 
.000700 
.000850 
.001000 
.001150 
.OOlIiSO 
.001550 
.001750 
.002000 
.002760 
.004000 
.006500 
.008000 
.009000 
.010000 
.011050 
.01-JOOO 
.013000 
.015200 
.017500 
.020000 
.0J2500 
.025500 
.0-9t'00 
.03*2250 
.0n.V50 
.040600 
.046J50 
.051000 
.06:^250 
.0700 
.1050 
.1350 

Ineh, 
0. 
.000150 

.000200 

.000200 

.000150 

.000150 

.OOOICO 

.000150 

.000200 

.000:00 

.  O0O2OO 

.000250 

.000750 

.001250 

.002500 

.001500 

.00.000 

.001000 

.00.050 

.000960 

.001000 

.002:00 

.00J?O6 

.002500 

.002500 

.003000 

.OOJ500 

.00  {250 

.003600 

.004750 

.0056C0 

.006760 

.00250 

.006760 

.0360 

.0300 

Insk. 

.a 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Insk. 
0. 

Initial  load. 
Tenaile  strength. 

• 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section poaods..    88,450 

Elastic  limit  per  sQoare  inch  of  original  section do 50,000 

Elongation  per  incb  after  rupture .Inch..    0.235O 

Elontralion  per  inch  under  strain  at  elastic  limit do 001760 

Bednotion  in  diameter  at  point  of  ruptare do 135 

Reduction  in  area  after  mptnre,  per  centum  of  original  section 46.2 

Position  of  rupture '. ".90  from  neck 

Character  of  broken  surfoce ^^\y 

Elongation  of  inch  sections ".12,  ".86* 
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Marks,  «f-2 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

per  inch. 

SaoceasiTe 
elonntlon 
perinoh. 

Permftnent 
set. 

SncoessiTO 

permanent 

set. 

Bemarks. 

ToteL 

PersooMe 

rinmdM, 
200 
1,060 
<000 
3,000 
4,000 
5,000 
6.000. 
7.006 
8,000 
9,000 
9.206 
9,400 

oVoo 

9,800 
10,000 
16.200 
10,400 
10,900 
10.900 
11.600 
11,200 
11.400 
11,009 
11,900 
12.000 
12,400 
12,890 
13,200 
13^600 
14.000 
14.400 

msoo 

15.200 
15.600 
16^000 
16.400 
16,800 
17  200 

PaundM. 
1,000 
5,000 
10.000 
15.000 
20.000 
2).  000 
30,000 
85,000 
40,00^ 
45,606 
46,  COO 
47,000 
48.000 
49.000 
50.000 
M.OOO 
52,  COO 
63.000 
54.000 
55,000 
56.000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,100 
80,000 
82,000 
84,000 
86,000 

Inch, 
0. 

.000150 
.000350 
.000500 
.000700 
.000850 
.01)1000 
.001200 
.001400 
.  001550 
.001«0 
.001650 
.  0OL7O0 
.001950 
.008500 
.009100 
.00000 
.010{j50 
.OllKOO 
.  0126:.0 
.013850 
.014750 
.OlOOuO 
.017050 
.018250 
.020750 
.083150 
.0-26250 
.020550 
.032750 
.037000 
.041500 
.047000 
.053250 
.062000 
.0750 
.0950 
.1400 

Inch. 
0. 

.000156 
.000200 
.001150 
.000200 
.  000150 
.000150 

.ooo2ro 

.000200 

.000150 

.000050 

.000050 

.000050 

.000250 

.006550 

.000600 

.000900 

,000850 

.000950 

.000860 

.001000 

.  001100 

.001250 

.  001050 

.001200 

.002500 

.00-2400 

.003100 

.003300 

.003200 

.004250 

.004500 

.005500 

.006250 

.009650 

.0121 

.0200 

.0450 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000050 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000060 

General  aummary, 

TensQe strength  per sqnare inch  oi  original  section pounds..    86,000 

Bastie  limit  per  square  inoh  of  original  section do 48,000 

Xlooirstioo  per  inch  aftei*  rnptnre inch..    0.2550 

Soneation  per  inch  nnder  strain  at  elastio  limit do 001700 

Sednction  in  diameter  at  point  of  rapture do 135 

Bedactkm  in  area  after  rupture,  per  centum  of  original  section 46.2 

I  ositioo  of  rupture ".53  from  Deck 

<niancterof  hrokensur&oe silky 

BloBgation  of  inch  sections ".85*,  ".16 
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No.  3483. 
Marks,  S^Tm 
Diameter,  ''.505. 
Sectional  area,  .20  square  inoh. 


SnoooMiTe 
eloDgation 
perlnch. 

P«nnaii«nt 
set 

Saoeetsiya 
■et. 

Bemarkt. 

Total. 

Peraqnare 

per  inoh. 

Pounds. 
200 
1.000 
2.000 
8,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
9,200 
9,400 
9.600 
9,800 
10,000 
10,200 
10,400 
10.600 
10,800 
11,000 
11,200 
11,400 
11,600 
11.800 
12,000 
12,400 
12,800 
18,200 
13.600 
14.000 
14,400 
14.800 
15,200 
15,600 
16.000 
16,400 
16.800 
17.200 
17.340 

Pounds. 
1,000 
5.000 
10.000 
15.000 
20,000 
25.000 
30.000 
85,000 
40,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52.000 
53,000 
54.000 
55,000 
56L000 
67,000 
58.000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,  COO 
80,000 
82,000 
84,000 
86,000 
86,700 

Inch. 
0. 

.000100 
.000800 
.000450 
.000350- 
.000800 
.000960 
.001150 
.001800 
.001450 
.001500 
.001560 
.003400 
.005500 
.006750 
.007500 
.008350 
.009250 
.010250 
.011500 
.012400 
.013500 

InOi. 

a 

.000100 
.000200 
.000159 
.000200 
.000160 
.000I8P 
.000200 
.000160 
.000160 
000060 
;000050 
.001860 
.002100 
.001250 
.000750 
.O0N083O 
.000900 
.001000 
.001250 
.000900 
.001100 

Inch. 
0. 
9. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

Inch. 
0. 

IiiitiiaiiMid. 
SlMtio  limit 

Tensile  starength. 

.014500    <      .001000 
.015400          .000900 
.016600    1      .001200 
.018760    '      .002160 
.021500    1      .002750 
.(•24150    1      .002650 
.027050    1      .002900 
.030350    1      .003300 
.034000    ;      .003660 
.038730          .004750 
.043750     '      .005000 
.049000    1      .005250, 
.056750    1      .006750 
.065750          .010000 
.0850        1      .010260 
.1050              .0200 
.  1450        1      .  0400 

, 

General  9ummary. 

Tensile  Btrength  per  square  inch  of  original  section pounds..    86,700 

Elastic  limit  per  sauare  inch  of  6riginai  section do 47,009 

'Elongation  per  incn  after mptnre.  inch..    0.2700 

Elongation  per  inch  under  strain  at  elasUo  limit do 601560 

Rednction  in  diameter  at  point  of  mptnre  t. do 125 

Redaction  in  area  after  rupture,  per  centum  of  orlginsl  section  ...'. 43.3 

Position  of  rapture , ".85  fh»m  neck 

Character  of  broken  surfiMe silky 

Elongation  of  inch  sections 'M9,''.86*^ 

I 
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^0.3349. 
Bftark8|  b  Ti  m 
Diameter,  ".604. 
Sectional  area,  .20  square  inch. 


2& 


SUmgation 
perlnoh. 

SaoceMire 
perlnoh. 

Pennanent 

SaeoenlTe 
Mi. 

BMurkt. 

ToUL 

Ftrman 

iVKMdt. 

•200 
1.600 
9^800 

is 

Is 

otooo 

10,000 
10^200 
10.400 

%s: 
its: 
ass 

11,800 
12,000 
12,400 
12,800 
13,200 

ulooo 

14.000 
14,400 
14,800 
19^200 
15^000 
16^000 
16.400 
16.800 
U200 
11,  SM 

Ptotmdf. 
1,000 
&;600 
10.000 
16,000 
20,000 
26,000 
80^000 
85^000 
40,000 
46.000 
60,000 
61,000 
02,000 

64^600 
66^000 

66^000 
67,000 
68,000 
50,000 
00,000 
02.000 
04,000 
06,000 
68.000 
70.000 
72,000 
74,000 
76.000 
78,000 
80.000 
82.000 
84,000 
80^000 
87,500 

ifidL 
0. 

.000100 
.000260 
.000650 
.000500 
.000700 
.000900 
.' 001060 
.001200 
.001400 
.001000 
.006260 
.004300 
.000100 
.007560 
.008760 
.010000 
.011150 
.012800 
.013000 
.014650 
.010000 
.019250 
.022000 
.025000 
.028350 
.032860 
.036800 
.041800 
.040750 
.054300 
.0600 
.0800 
.1100 
.1400 

Inch. 
0. 

.000100 
.000150 
.000100 
.000150 
.000200 
.000200 
.000160 
.000150 
.000200 
.000200 
.001650 
.001050 
.001800 
.001460 
.001200 
.001250 
.001160 
.001160 
.001200 
.001160 
.001950 
.002650 
.002750 
.003000 
.003360 
.004300 
.004150 
.005000 
.004950 
.007650 
.0057 
.0200 
.0300 
.0300 

Inch, 

0. 

0 

0. 

.000050 
.OOOO.'iO 
.000050 
000060 
.000100 
.000100 

Inch. 

0. 

Initkll<Md. 
TenaUe  strength. 

".ooooio"* 

0. 
0.  . 
0. 

.000050 
0. 

Oen^al  summary. 

Twifle  strength  per  aqiureinoh  of  orlfflniilseetlon poimda..    87,500* 

Bbotie  limit  per  Moareineh  of  originiQ  eeoUon do —    60,000 

VoDgation  per  inch  after  mptare Inch..    0.2300 

Ekngation  per  inch  under  strain  at  elastic  limit do 001600 

Bedvetion  in  diameter  at  point  of  mptare do 124 

Bedoc^n  in  area  after  raptare,  per  oentam  of  original  section 43.3 

Podtlon  of  raptnre ".75  from  neclc 

Ohaneter  of  broken  surface silky 

Elongation  of  inch  sections ".13  ".33" 


26 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 


No.  3350. 
Marks,  «J?fJ 
Diameter,  ''.505. 
Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

Elonfsation 
per  iooh. 

SncoesalTe 
eloDeatfoD 
perlnch. 

Permanent 
tet. 

Sncoettire 

permanent 

set 

Bemarka. 

Total. 

Per  square 
moll. 

Pounds. 

200 

1.000 

2.000 

3,000 

4.000 

6.000 

6.000 

7.000 

8,000 

9,000 

9.200 

9,400 

9,600 

9.800 

10.000 

10,200 

10.400 

10.600 

10.800 

11,000 

11,200 

11.400 

11.600 

11,800 

12,000 

12. 400 

12,800 

13,200 

13,600 

14,000 

14,400 

14.800 

15,200 

1^600 

16,000 

16.400 

16,800 

17,140 

Pounds. 
1,000 
6,  COO 
10, 000 
15.000 
1^0.000 
25.000 
30,000 
35.000 
40,000 
46,000 
46.000 
47.000 
48.000 
.49.000 
60.000 
51.000 
62.0C0 
63.000 
64.000 
66.000 
56.000 
57.000 
68.000 
bO.OOO 
60,000 
62.000 
64,000 
66,000 
68.000 
70.000 
72.000 
74,000 
76,000 
78.000 
80,000 
82,000 
8:  000 
86.700 

Inch. 
0. 
.000150 

.ooo3ro 

.000500 
.000650 
.000850 
.001000 
.001150 
.001350 
.001550 
.001600 
.001660 
.001700 
.001750 
.001800 
.001900 
.004400 
.007000 
.008000 
.009756 
.011000 
.012250 
.013500 
.014600 
.015600 
.  017600 
•     .020260 
.023250 
.026900 
.030050 
.03^750 
.037750 
.04L'75O 
.049000 
.057300 
.0650 
.0850 
.1300 

Inch. 

0. 

.000160 
.000260 
.000150 
.0(0150 
.000200 
.oooiro 
.000150 
.000206 
.  000200 

.oooo:>o 

.000050 

.000050 

.0^0050 

.000050 

.000100 

.0025(6 

.002600 

.001000 

.001756 

.001260 

.091250 

.001250 

.001100 

.001000 

.002000 

.002650 

.OOiOOO 

.003650 

.003150 

.003700 

.004000 

.OO'iOOO 

.006250 

.008300 

.0077 

.0200 

.04&0 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elaatio  limit 

Tensile  atmigth. 

General  sumtnary. 

Tensile  strength  per  square  inch  of  original  section ponnda 85^700 

Elastic  limit  per  sanare  inch  of  original  section do 60.000 

Elongation  per  inch  afU^r  mptnre inch 0.2400 

Elongation  per  inch  under  strain  at  elastic  limit: do 001800 

Redaction  in  diameter  at  point  of  rupture do 145 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49. 1 

Position  of  rupture l"ftt>m  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".83*.  ",15 


TESTS   OF   IBON,    STEEL,    AND   OTHER   MATEBIALS. 
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No.  3351. 


Marks,  Sfj-^ 

Diameter,  ".605. 

Sectional  area,  .20  sqaaie  inch. 


Elonciitlon 
permch. 

SaooemiTe 
perlnoh. 

Permanent 
set. 

SaocessiTe 

permanent 

sec 

Bemarka. 

TotaL 

Per  Moare 
Inoh. 

Poviult. 
200 
1,000 

3,000 
4.000 

5,000 
6.000 
7.006 
8;  000 
9.000 

9;m 

9,400 
9.O0O 
9,800 
16,000 
10.400 
10,800 
11,200 
11.600 
12,000 
12.400 

wlooo 

13,200 
UOOO 
14.000 
14,400 
14.880 
15.200 
15.600 
16,000 
16.326 

1,000 
6,000 
10.000 
16.000 
20.000 
25.000 
30.0^)0 
35,000 
40.000 
45^000 
46.000 
47,000 
48,000 
49,000 
5O,0uO 
52.000 
54.000 
56,0.)0 
58.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76^000 
78,000 
80,000 
81,600 

InOi. 
0. 

.060100 
.000250 
.000450 
.000630 
.000800 
.000956 
.001150 
.001350 
.001500 
.001550 
.001600 
.006250 
.007600 
.008500 
.010650 
.012666 
.015000 
.017250 
.020000 
.022800 
.025850 
.029250 
.033000 
.037260 
.042750 
.049300 
.0367i:0 
.0625 
.0850 
.1300 

Iwsh, 
0. 

.000100 
.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.000200 
.000150 
.000050 
.000050 
.004650 
.001350 
.000000 
.002169 
.002000 
.002350 
.002250 
.002750 
.002800 
.003050 
.008400 
.003750 
.004250 
.005500 
.006750 
.007250 
.005750 
.0225 
.0460 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 
Siaatio  limit 



General  eummary, 

TcnaOe  strength  per  square  inch  of  ori£lnal  teetion pounds..    81,600 

Elastic  limit  per  square  inch  of  original  section do 47,000 

£30niEatfon  per  Inch  after  raptare inch..    0.2350 

Elongation  per  inch  nnder  strain  at  elastic  limit do OOICOO 

Bedoction  in  diameter  at  point  of  mptare do 165 

BcdootJon  in  area  after  mptnre,  per  centum  of  original  section 54.6 

Position  of  mptore 1".  10  from  neck 

Character  of  broken  snrfbce silky 

BoBgationof  inchsectiona. '^84^  ".13 


28  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3362. 

Marks,  2  fr J 

Diameter,  '^605. 

Sectional  area,  .20  square  inch. 


AppUed  loads. 

Bloneatlon 
per  Inch. 

SncoeaslTe 
eloneation 
per  inch. 

Petmanent 

let. 

SnooeealTe 
■et. 

Total. 

Per  Booare 
inch. 

Poundt. 

200 

1,000 

2.000 

8.000 

4.000 

6,000 

6.000 

7,000 

8.000 

9,000 

0,200 

9,400 

5:600 

9.800 

10.000 

10.200 

10.400 

10.600 

10.800 

11.000 

11.200 

11.600 

12.0  0 

12,400 

12.800 

13,200 

13.600 

14,000 

14,400 

14,800 

15,200 

15,600 

16.000 

16.400 

16,800 

16,890 

Poundi. 
1,000 
5,000 
10,000 
16^000 
20.000 
25,000 
80.000 
85,000 
40.000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51.000 
52.000 
53,000 
54,000 
55.000 
56,000 
58,000 
60,000 
62,000 
64.000 
66.000 
68.000 
7t».  000 
72.000 
74,  000 
76,000 
'18.000 
80,000 
82.000 
84.000 
84,450 

Inch. 
0. 

.000100 
.000260 
.000400 
.000600 
.000700 
.000900 
.001050 
.001250 
.001450 
.001500 
.001550 
.001550 
.001600 
.C04900 
.006150 
.007750 
.008700 
.009600 
.010600 
.011750 
.014000 
.  016300 
.  019200 
.021500 
.  024250 
.027300 
.030600 
.  034550 
.038900 
.044250 
.050500 
.059300 
.0650 
.0950 
.1100 

Inch. 

0. 

.000100 
.000150 
.000150 
.000200 
.000100 
.000200 
.000150 
.000200 
.000200 
.000050 
.000050 

0. 

.000060 
008300 
.001250 
.001600 
.000950 
.000900 
.(•01000 
.001150 
.002250 
.002300 
.002600 
.002300 
.002750 
.003050 

.oo:j300 

.  00:J950 

.004350 

.005350 

.006250 

.008800 

.0057 

.0300 

.0150 

Inch, 
0. 
0. 

a 
a 
0. 
0. 
0. 
0. 
0. 

Ineh. 

a 

Initial  load. 
Blastio  limit 

Tensile  strength. 



Oeneral  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    84.460 

Blastiolimitpersanare  inch  of  original  section do 49,000 

Elongation  per  incn  after  mptnre inch..    0.150O 

Elongation  por  inch  nnder  strain  at  elastic  limit do 001600 

Bedaction  In  diameter  at  point  of  mptare do 07& 

Rednotion  in  area  after  mptare.  percentum  of  original  aection 27.4 

Position  of  mptnre ".80ft'omneck 

Character  of  OTOken  sorfhoe granular;  fli^y  spot  at  the  circamferenoe 

Elongation  of  inch  sections ; ".08.  ".2«* 


TESTS   OF   IBON,    STEEL,    AND   OTHEB   HATEBIAL8. 
So.  3464. 


29 


Marks,  S^^ 

Diameter,  ''.605. 

Sectional  area,  .20  square  inoh. 


Applied  loida. 

Elonltation 
per  inch. 

SnoceesiTe 
elonntion 
perincb. 

PennaoeBt 
aet. 

SnooeaaiTe 

permanent 

set 

Bemarka. 

Total. 

Persqusre 
iAc\i. 

PetimU. 
200 
1.O0O 
2,000 
3,000 
4^000 
5,000 
6,0t0 
7,000 
8,000 

Sooo 

9^200 
0,400 
9,600 
9,800 
10,000 
10.200 
10,410 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13.200 
13,000 
14,000 
14.400 
14,800 
15.200 

islooo 

16,000 
16,200 

round$. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86.000 
40.000 
45,000 
46.000 
47.000 
48.000 
49,000 
60.000 
61.000 
62.000 
53.000 
54,000 
55^000 
56,000 
67,000 
56.000 
59,000 
60.000 
62.000 
64.000 
66,000 

70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
81.000 

IndL 

0. 

.000150 
.000300 
.000450 
.000700 
.000850 
.001000 
.001160 
.001350 
.001500 
.001550 
.005000 
.007500 
.008800 
.009850 
.OLOtiOO 
.011550 
.012600 
.013750 
.014900 
.015850 
.017000 
.018250 
.010500 
.021000 
.023900 
.027100 
.030100 
.034350 
.038700 
.OiSOOO 
.051250 
.050500 
.071750 
.0900 
.1200 

Ineh, 
0. 

.000160 
.000150 
.000150 
.000250 
.000150 
.000150 
.000150 
000200 
.000150 
.000050 
.003450 
.002500 
.001300 
.001050 
.000750 
.000960 
.001050 
.001150 
.001160 
.000960 
.001150 
.001250 
.001250 
.001500 
.002900 
.003200 
.003300 
.003950 
.004350 
.005200 
.007350 
.008250 
.012250 
.018250 
.0300 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

huh. 
0. 

Initial  load. 
BlaotteUmit 

Tenaile  atrength. 

**"■ 



Oenerdl  $ummarjf. 


Tenaile  atrength  per  aqoare  inch  of  original  aeetkni ponnda..    81,000 

'"''^Blimlt  per  aonare  inoh  of  original  aection do 46,000 

"   I  per  incn  after  rupture inch..    0.2050 

^ I  per  inoh  vnder  atraln  at  elaatio  limit   do 001550 

Sedvetlon  in  diameter  at  point  of  raptore <. do 155 

Sedoetkm  in  area  alter  mptore,  per  oentnm  of  original  aection 51.9 

PoaitloB  of  mptvre ".OOftomneek 

Chameter  of  broken  anrfiMe ai^*"" 

kof  tnchaeotiona "M*," 
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TE6T8   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  3466. 
Marks,  2575 
Diameter,  ".505. 
Sectional  area,  .20  square  inoh. 


Applied  loads. 

Elongadon 
per  Inch. 

SncceoaiTe 
eloneation 
perlnoh. 

Permanent 
set 

SnooesalTe 

permaneiLt 

set 

Semarka. 

Total. 

Peraqaare 
inch. 

Pounda. 
200 
1.000 
2,000 
8.000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,  COO 
9,200 
9,400 
0.600 
9,800 
10,000 
10,200 
10.400 
10,600 
10.800 
11,000 
11.200 
11.400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15.200 
16,600 
16,000 
16,400 
16)800 
17,200 

PmmOt. 
1.000 
6.000 
10.000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
46)000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
64,000 
65;  000 
66,000 
67,000 
68,000 
59.000 
60.000 
62.000 
64.000 
66,000 
68,000 
70.000 
72.000 
74.000 
76.000 
78.000 
80.0iO 
82.000 
84,000 
86,000 

Ineh, 
0. 

.000160 
.000250 
.000450 
.000600 
.000750 
.000950 
.001100 
.001250 
.001450 
.001500 
.001550 
.001600 
.001650 
.005150 
.000600 
.007560 
.008400 
.009400 
.010400 
.011400 
.  012400 
.013350 
.014360 
.015350 
.017860 
.020360 
.023000 
.025800 
.029150 
.082850 
.03^000 
.041100 
.017500 
.054250 
.063400 
.0800 
.1200 

Ineh, 

0. 

.000160 
.000100 
.000200 
.000150 
.000160 
.000200 
.000160 
.000150 
.000200 
.000050 
.000050 
.000050 
.000050 
.003500 
.001850 
.001060 
.000860 
.001000 
.001000 
.001000 
.001000 
.000050 
.001000 
.001000 
.OOS.'HM) 
.C02500 
.002650 

'  .002900 
.003260 
.OU3700 
.004150 
.004100 
.006400 
.006760 
.009160 

..0166 
.0400 

Inch, 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 

InOL 
0. 

Initial  load. 
ElaaticUmit 

TenaaestrenRtli. 

. 

\ 

General  eummarj/- 


Tensile  strength  per  square  inch  of  orieinal  section pounds. 

Slastio  limit  per  sqasie  inch  of  original  section do... 

Slongation  per  incn  after  mptaie inoh. 

EloDgRtion  per  inch  nnder  strain  at  elastio  limit do... 

Bedaotion  in  diameter  at  point  of  mptnre do... 

Bedaction  in  area  after  rapture,  per  centum  of  original  section 27.4 

Position  of  rupture ".60  fitim  neek 

Character  of  broken  surface granular  60  per  oent  i  ailky  senated  60  per  cent 

Elongation  of  inch  sections ^ «^22^".00 


86,000 
49,000 
0.1660 
.001650 
.075 
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No.  3287. 


Marks,  ^?-J 

Diameter,  ^'.505. 

Sectional  area,  .20  eqaare  incfa. 


Applied  IomU. 

Elonfffttion 
per  Inch. 

SncoeMive 
elongation 
per  inch. 

Permanent 
set 

SnccesaiTe 

permanent 

set. 

Remarks. 

TotaL 

PerMQare 
inch. 

300 
1,000 

4000 

4000 

4000 

40U0 
4000 

7.000 
4000 
4000 

42<.0 
44f« 

4000 

4800 
14000 
14200 
14400 
14000 
14800 
11,000 
11,200 
U,400 
11,600 
11,800 

14W 
144C0 
14  »o 

14  300 
14000 

Sooo 

14400 
14,800 
I4S0O 
14000 
14000 
14400 
14800 
14340 

Founde, 
1,0C6 
5.000 
14000 
14600 
30,000 
35.000 
30.000 
34001 
40,000 
46.000 
44000 
47,000 
44000 
49,000 
60.000 
51,000 
53.000 
63.000 
54,000 
55,000 
56,000 
67,000 
58,000 
50,000 
60,000 
04000 
64.000 
06.000 
68,000 
70,000 
74000 
74000 
74000 
74000 
80,000 
82.000 
84,000 
84,700 

Inch. 
0. 

.000150 
.000250 
.000400 
.000560 
.000750 
.000930 
.001100 
.001300 
.001500 
.001500 
.001550 
.001600 
.001650 
.007250 
.OOWOO 
.0093.50 
.010300 
.011500 
.012500 
.013560 
.014600 
.016650 
.017000 
.018000 
.020750 
.023600 
.026130 
.030000 
.033500 
.037900 
.04.3000 
.040000 
!  056260 
.0650 
.0800 
.1050 
.1500 

Inch. 

4 

,000150 
.000200 
.000150 
.000150 
.000300 
.000200 
.000160 
.000200 
.000200 

0. 
.000050 
.000050 
.000050 
.005600 
.001350 
.000750 
.(K)0950 
.001200 
.001000 
.  001050 
.001050 
.001050 
.001350 
.001000 
.00-^750 
.002850 
.002660 
.003850 
.003600 
.004400 
.006100 
.006000 
.007250 
.008760 
.0150 
.0250 
.0460 

Ineh. 
4 
0. 
0. 
0. 
4 
4 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastto  limit. 

Tensile  strength. 

C^eneral  summary. 

Tensile  strength  per  square  ineh  of  original  SMtion pounds..    84.700 

Blaeitte lisut  per  sonars  inch  of  original  section do  ...    49,000 

Xkmgation  per  inch  after  mptare inch..    0.2550 

Skugation  per  inch  under  strain  at  elastic  limit do .001650 

Jtedoccion  in  diameter  at  point  of  rupture do 136 

Seduetion  in  area  after  rapture,  per  centum  of  original  section 46.3 

Pssition  of  rupture ".60  fh>m  neck 

ObarMterof  broken  surface • silky 

~  ■   I  of  inch  sections ".87*,  ".14 


52  TESTS   or   IRON,    STEEL,   AND   OTHER   MATERIALS. 

]^o.  3288. 

Marks,  ^^ 

Diameter,  ".604. 

Sectional  area,  .20  square  inch. 


Applied  bwds. 

"Ssss:" 

Sneoeesiye 
eloDMUon 
per  inch. 

set 

Saeceadre 

permanent 

set. 

Bemasrkt. 

TotaL 

PerMroMe 

Pounds. 
200 

1.000 
2.000 
8.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
9.200 
9.400 
9.600 
9.800 
10,000 
10.200 
10.400 
10.600 
10.800 
11,000 
11.200 
11.400 
11.600 
11,800 
12.000 
12,400 
12,800 
13.200 
18.600 
14.000 
14,400 
14.800 
15,200 
15^600 
16.000 
16.400 
16,620 

Pmmdt. 
1,000 
5.000 
10.000 
16,000 
20,000 
25.000 
80.000 
85.000 
40,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50.000 
51.000 
52,000 
53.000 
54,000 
55.000 
56.000 
57.000 
58,000 
59.000 
60.000 
62,000 
64.000 
66.000 
68.000 
70.000 
72.030 
74.000 
76.000 
78.000 
80.000 
82.000 
82.600 

Inch, 
0. 

.000100 
.000860 
.000450 
!000650 
.000850 
.IX>1000 
.001150 
.001300 
.001560 
.001550 
.001600 
.001650 
.004400 
.004900 
.005650 
.006800 
.010006 
.011500 
.012506 
.013500 
.014500 
.015500 
.016750 
.018350 
.020350 
.023260 
.026500 
.030350 
.  03.^'>00 
.038050 
.042850 
.048750 
.057000 
.0650 
.0850 
.1050 

Inch. 
0. 

.000100 
.000200 
.000160 
.000200 
.000200 
.000156 
.000150 
.000150 
.000200 
.000050 
.000056 
.000060 
.002760 
.000500 
.000750 
.001150 
.003200 
.001500 
.001000 
.001000 
.001000 
.001000 
.001250 
.001000 
.002000 
.002900 
.003250 
.003850 
.  00360 
.004560 
.004800 
.005900 
.008250 
.0080 
.0200 
.0200 

Inch. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 

Inch. 
0. 

InlUalloftd. 
Slastlo  limit. 

Tensile  atrength. 

GeMral  mmmarjf. 

Tensile  strength  per  aqoare  inch  of  orlsinAl  section pounds..    82,600 

Elastic  limit  per  sqoare  inch  of  original  section do —    48,000 

Slongation per inoii after mptnre inch..    0.1850 

Elongation  per  inch  under  strain  atelMticlim.t do 001666 

Redaction  in  dinmeter  at  point  of  mptnre do 144 

Redaction  in  nrea  after  mptore,  per  centum  of  original  seetioa 48.1 

Position  of  rupture '. ".  86  from  neck 

Character  of  DToken  surfiMe ailky 

Elongation  of  Inch  seotlotts ".SO*, ''.08 


TESTS  OF  IBON,    STEEL,   AND  OTHSB  HATEBIAL8. 

Ko.  3289. 

Marks,  25-5 

Diiuneter,  ".504. 

Sectional  area,  .20  sqnare  inch. 
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^       Applied  l<wda. 

BloBgatkA 
per  inob. 

SacoeMlTe 
elon^tloii 
per  Inch. 

Permeaeat 
set. 

SnooeesiTe 

permanent 

net. 

Total. 

Per  square 
inch. 

208 

1,000 
2^000 

S,000 
4^000 
9^000 
0^000 
7.000 

a,  000 
a.  200 

81400 

0^400 
9^000 

10.000 
10^400 
10.800 
11,200 
11,000 
1     12.000 

PaundB, 
1,000 
5.000 
10.000 

20.000 
25,000 
80.000 
85,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48.000 
40.000 
50,000 
52.000 
54,000 
50,000 
68,000 
00,000 
82,000 
04.000 
08.000 
08.000 
70,000 
72.000 
74.000 
70.000 
78,000 
80.000 
82.000 
84,000 
8S.0Q0 
80,460 

JndL 
0. 

.000160 
.000800 
.000450 
!000050 
000800 

[ooooso 

.001100 

.001250 

.001300 

.001350 

.001350 

,001400 

.001450 

.001550 

.003000 

.004500 

.000850 

.008250 

.009500 

.011650 

.018500 

.015000 

.017000 

.020250 

.022550 

.025000 

.028000 

.031750 

.035100 

.030300 

.044500 

.040750 

.0675 

.0050 

.0800 

.U50 

.1460 

Ineh, 

0. 

.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000150 
.000050 
.000050 

0. 

.000050 
!000050 
.000100 
.001450 
.001500 
.002360 
.001400 
.001250 
.002050 
.001050 
.002100 
.002800 
4002350 
.002300 
.002450 
.003000 
.008750 
.003360 
.004200 
.005200 
.005250 
.007750 
.0075 
.0150 
.0^50 
.0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 

Inek. 
0. 

Initial  load. 
Elastio  limit 

Tensile  strength. 

............ 

12,400 
12;  800 
18,200 
18,600 
14.000 

lis 

14^000 
10.400 

17.280 
17.280 





General  aummary. 

Tenrflaetrenffth  per  square  inoh  of  original  section ponnds..    86.450 

Baetielimit  per  sqoareinoh  of  original  section do 45,000 

fioofation  per  inch  after  mptare inch..    0.2050 

Blenication  per  inch  ander  strain  at  elastio  limit do 001450 

Bedoetkm  in  diameter  at  point  of  rapture do 004 

Bedaelieninarea  after  mptoze,  per  oentom  of  original  section 84.0 

Position  of  mpt ore ".60fW>mneck 

Character  of  broken  snrfMe graanlar,  50  per  cent. ;  Bllk7,|flaky,  50  per  cent 

SkmgatHmoflnohseetiona , 'Cw,  ".20* 

H.  Ex.  16 3 


34  TESTS   or   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3290. 

Marks,  S^^J 

Diameter,  ".504. 

Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

Elonf^atfon 
per  inch. 

Snccesaive 
elonfcation 
per  inch. 

Permanent 
set. 

SnccesaiTe 

permanent 

set. 

1 
Bemarka. 

TotaL 

Per  sqaare 
inch. 

Poundt, 
200 
1,000 
2,000 
8.000 
4.000 
5,000 
6.000 
7,000 
8,000 
8,!S00 
8.400 
8,600 
8,800 
9,000 
9,260 
9,400 
9.600 
9,800 
10,000 
10,400 
10,800 
11,200 
11.600 
12,000 
12,400 
12,800 
13.200 
13.600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,150 

Pounds. 
1.000 
5.000 
10,000 
15.000 
20.000 
2,\  000 
80,000 
85,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45.000 
4  ,  000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64.000 
66.000 
68.000 
70,000 
72,000 
74,000 
78.000 
78,000 
80.000 
82,  ono 
84,000 
85,750 

Inch. 
0. 

.000150 
.000300 
.000450 
.000600 
.000800 
.000950 
.001100 
.001300 
.001360 
.001400 
.001450 
.001460 
.001600 
.003500 
.004500 
.005760 
.007400 
.008900 
.010400 
.011850 
.013750 
.015500 
.  018100 
.020500 
.022750 
. 025500 
.028750 
.032300 
.035606 
.040000 
.045250 
.050000 
.059650 
.0700 
.0900 
.1300 

Inch. 
0. 

.000150 
.000150 
.000150 
.000150 
.000200 
.000150 
.000500 
.000200 
.000050 
.000050 
.000050 
0. 

.000150 
.001900 
.001000 
.001250 
.001650 
.001500 
.001600 
.001450 
.001900 
.001750 
.002600 
.002400 
.002250 
.002750 
.003250 
.003550 
.003300 
.004400 
.005250 
.004750 
.  009650 
.  010360 
.0200 
.0400 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 

Initialload. 
ElasUc  limit 

TensUe  strength. 

. 



............ 

General  aummarjf. 

Tensile  strength  per  square  inch  of  original  section pounds . .    85, 760 

Blastio  limit  per  sqaare  inch  ot  original  section do  ...    44.000 

Elongation  per  incn after  rapture inch..    0.2150 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001450 

Eeduotion  in  diameter  at  point  of  rupture do 114 

Beduction  in  area  after  rupture,  per  centum  of  original  section. 40.  S 

Position  of  rupture    ".75firomneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".83*. 'MO 


TESTS   or  IRON,    STEEL,    AND   OTHER  MATERIALS. 

K0..3295. 
Marks,  btiM 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
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Applied  loadfl. 

Snocessiye 
elonpfttlon 
perinob. 

PermaDont 
set 

Sacoesaive 

Remarks. 

TotaL 

PoraQQAre 

*^C" 

Pound*. 

200 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7.000 

8.000 

9,000 

9.200 

9^400 

9,600 

9.800 

10.000 

10,200 

10.400 

10.600 

10.800 

11.200 

11.600 

12.000 

12,400 

12. 8M 

13.200 

13.600 

14.000 

14.400 

14,800 

16^200 

19^600 

15,920 

Pounds. 
1,000 
6.000 
10,000 
15,000 
20,000 
26.000 
»0.000 
35,000 
40,000 
45,000 
46.000 
47,000 
48.000 
49.000 
60,000 
61,000 
52,000 
53,000 
54,000 
66,000 
68,000 
60,000 
62.000 
64.000 
66.000 
68,000 
70,000 
72;  000 
74.000 
76,000 
78,000 
79,600 

.000100 
.000250 
.000400 
.000550 
.000750 
AOOQM 
ioOlOoO 
.001260 
.001400 
.001450 
.001600 
.001660 
.011600 
.012250 
.018000 
.013600 
.014600 
.016850 
.018260 
.021060 
.023900 
.027600 
.031760 

'.040600 
.046360 
.064260 
.063250 
-.0760 
.1000 
.1600 

Inch. 
0. 

.000100 
.000130 
.000150 
.000150 
.000200 
.000150 
.000160 
.000200 
.000150 
.000050 
.000050 
.000050 
.000950 
.000750 
.000750 
.000600 
.001000 
.001850 

'.  002800 
.002860 

! 004250 

.00385J 

.004900 

.006850 

.007900 

.009000 

.  011760 

.0260 

.0600 

Inch. 
0. 
.000060 
.000060 
.000060 
.000050 
.000050 
.000030 
.000060 
.000056 

Inch. 
0. 

AAAAXA 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initialload. 
ElitfttoUmit 

TeosUe  sttength. 

General  wnmmarif. 

TteafleateCDiEtiLporaqiiareioeliof origiii«l«ectlo& pounds..    79,600 

'"'"'b  limit  per  sqiure  inch  of  origiiiiu  section do —    48,000 

"    ip«rincn  after mptare inch..    0.2600 

^ I  per  inch  under  strain  St  elastio  limit do 001650 

ledoetian  in  diameter  at  point  of  rapture do 136 

Bednction  la  area  after  rupture,  per  centum  of  original  section 46.2 

Position  of  mptare ''.70  from  neck 

Character  of  broken  sorfkoe silky 

I  of  ittoh  sections ".16,  ".36* 
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TESTS  OF  IBON,   ST£EL,   AMD  OTHSB  lUTBBIALS. 


Marks,  ?frJ 

Diameter,  ".604. 

Sectional  area,  .20  sqnare  inch. 


£ro.329e. 


Applied  iMds. 

EloBffiition 
perbioh. 

S«eeeMlTe 
per  inch. 

Fennanent 
set. 

SooeeMtre 

^ 

T«Cil. 

Per  aqiiMe 
inch. 

■et 

Pmnds. 
200 

1,000 

2,000 

8,000 

4.000 

5^000 

6.000 

7,000 

8,000 

8.000 

8.200 

0,400 

0.600 

0,800 

10,000 

10.200 

10.400 

10,800 

11,200 

11,600 

12,000 

12.400 

12.800 

18,200 

18,600 

14,000 

14,400 

14,800 

15,200 

1^600 

16,000 

16,880 

Pimmds. 

1,000 

6.000 

10,000 

15,000 

gss 

80,000 
85.000 
40,000 
45.000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
64,000 
56,000 
58.000 
60,000 
62.000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,060 

Inch. 

a 

.000150 

.000300 

.000450 

*000660 

.000850 

.001000 

.001200 

.001400 

.001656 

.001600 

.003050 

.004100 

.006600 

.008500 

.010350 

.011660 

.013760 

.016100 

.010000 

.021750 

.024300 

.027850 

.031260 

.035600 

.040050 

.046250 

.053500 

.060750 

.074500 

.0000 

.1600 

.000160 
.000160 
.006160 
.006300 
.006300 
.000160 
.OOOMO 
.000306 
.000150 

000060 
.001460 
.001060 
.004500 

000000 
.'000860 
.001200 
.002200 
.002360 
.002000 
.002750 
.002550 
.003550 
•  008400 
.004360 
.004450 
.006200 
.007250 
.007250 
.013750 
.0156 
.0600 

Intk. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 

0. 

TfittmUmd, 
BiMtieliiitt. 

OffMPVrf 


TeiiiDAitTCngthpersqiiareiiicliofoilKiiudMOtloin pevadt..    81,686 

XUetio  limit  per  Mvare  inch  of  original  seotion do —    46^006 

XlongAtlon  perinea  after  rapture ineh..    6.3066 

Elongation  per  inoh  nnder  Atrain  at  eleetlo  limit do 601666 

Redaction  in  diameter  at  point  of  rapture do 134 

Bednotlon  in  ana  after  raptore,  per  oentamof  original  eeetion 4aa 

Position  of  raptare ".66  firoa  seek 

Cbaraotor  of  broken  snrflMse ailk/ 

Elongation  of  inohseotlons ".89*,  ".U 


TKST8  OF  IBOH,  8TEKL,   AND  OTHER  ICATBBUI.& 

lFo.3297. 
Marks,  ^^i 
•Diameter,  ".604. 
Sectiooal  area,  .20  square  inch. 
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AiipUedloada. 

8«ioceMiTe 

Perouuieiit 

SoooMtlTe 
set. 

BaniMka. 

TotaL 

Ferwmftre 

jaoBnnoii 
pOFteeh. 

200 
1.C90 
^000 
8.600 
4,000 
6,909 

8^209 
0^400 
9.000 
9,800 
10.000 
10.400 
10.800 
11,200 
U,600 
12,990 
12,400 
12.800 
11.200 
18.000 
14,000 
14,400 
14,809 
15,200 
l&OOO 
16.000 
16.400 
16.800 
17,969 

PtoWMb. 

k^ 

19.009 
19,900 
20.000 
26.000 
80,000 
85,000 
40,000 
46^009 
46.900 
47.000 
48.000 
48.009 
60,000 
52,000 
64,000 
60,000 
68,000 
60.000 
82,000 
64.000 
68,000 
68^000 
79.000 
72.000 
74,000 
76^000 
78.000 
80.000 
82,000 
84,000 
86^250 

Jim*. 
9. 

1990260 
.000460 
.000600 

.090600 
000969 
'.901100 
.001800 
.001500 
.001560 
.001650 
.000350 
.007150 
.007900 
.000850 
.  011700 
.013760 
.915850 
.018000 
.020600 
.023250 
.025750 
.929159 
.032750 
.037000 
.041000 
.046600 
.053750 
.062500 
.974000 
.0960 
.1450 

JfidL 
0. 

.000109 
.009169 
.900909 
.000160 

[000160 
.000160 
OOttMM 
.'000200 
.000050 
0. 

.004800 
.000800 
.000760 
.001960 
.001850 
.002050 
.002100 
.002150 
.002600 
.002650 
.OO^SOO 
.003400 
.003600 
.004250 
.094000 
.005500 
.007250 
.008750 
.011600 
.0210 
.0600 

InOt. 
0. 

a 

0. 
9. 
0. 
0. 
9. 
0. 

a 

Inek. 
0. 

Initial  load. 
BlaattaUmit. 

General  summary. 

TeaaOa streDgth per  iqiiare Ixieh  of  orisiiial  aeotioii poanda..    86,269 

JDattio  limit  per  eoiiare  Inch  of  original  aeotion do....    47,909 

Skngation  per  incn  alter  mptare ineh..    9.2899 

Sou^oa  per  inch  under  anrain  at  elaatic  limit do 001660 

SedoeUon  in  diameter  at  point  of  roptnre do 184 

XedoetioD  in  ana  after  mptnre,  per  oentam  of  original  section • 46L2 

PMitloiD  of  niptare ".60  firom  neek 

Chaneter  of  broken  sorfhee silky 

—  I  of  inch  sections "JI4»,".18 


38  TESTS  OF  IBOK9   STEEL,    AND  OTHER  KATEBIALS. 

No.  3298. 
Marks,  S?^2 
Diameter,  ^'.504. 
ISectional  area,  .20  square  inch. 


IFlAniraHAn 

SoeecwlTe 
elonpratioii 
per  inch. 

Penneaent 
let. 

SnoeeMiTe 

Jtmmnma^^ 

TotiL 

Per  square 

"SSJKSr 

■et 

Pdimdt. 
200 
1,000 
2.000 
8,000 
4.000 
5.000 
6,000 
7.000 
8.000 
8,000 
9.200 
9.400 
8,600 
8,800 
10,000 
10,400 
10.800 
11.200 
11,600 
12,000 
12.400 
12.800 
18.200 
13,600 
14.000 
14.400 
14,800 
15.200 
15.600 
16,000 
16,400 
16.800 
17,200 
17,870 

PouiHto. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
85,000 
40,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 
62.000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
82.000 
84,0C0 
86,000 
86,850 

0. 

.000150 
.000300 
.0(10500 
.000700 
.000900 
.001050 
.001250 
.001450 
.001650 
.002000 
.002400 
.003050 
.007500 
.008250 
.009750 
.011600 
.013100 
.015400 
.017860 
.020150 
.022750 
.025100 
.028350 
.031760 
.035500 
.040000 
.044250 
.051250 
.068250 
.067500 
.081750 
.1050 
.1500 

a 

.000150 
.000160 
.000200 
.000200 
.000200 
.000150 
.000200 
.000200 
.000200 
.000350 
.000400 
.000650 
.0OU50 
.000750 
.001600 
.001860 
.001600 
.002300 
.002450 
.002300 
.002600 
.002850 
.003260 
.003400 
.003760 
.004600 
.004250 
.007000 
.007000 
.000250 
.014250 
.023250 
.0450 

0. 

.000060 
.000060 
.000060 

* AAAAKA 

.000050 
.000100 
.000100 
.000100 

0. 

.000060 
0. 
0. 
0. 
0. 

000060 
0. 
0. 

Initial  load. 

BlMUollBlit 

General  eummary. 

Tensile  stranKth  per  square  inch  of  orifflnal  flection pounds..    86,860 

Slastio  limit  per  square  ineh  of  original  section do....    45,000 

Elongation  per  incn  after  rapture inch...    0.2408 

Elongation  per  inch  under  strsin  at  elastic  limit do 001660 

Beduction  in  diameter  at  point  of  raptare do 134 

Redaction  in  area  after  mptare,  per  centum  of  original  section 40.2 

Position  of  raptors ".85  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14,  ".84» 


TESTS   OF  IBON,    STEEL,   Am>   OTHER  MATEBI/O^. 

No.  3456. 

Marks,  ^^ 

Diameter,  '''.505. 

Sectional  area,  .20  sqoare  inch. 
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Applied  loads. 

Elooipition 
por  inch. 

SaooeMive 
elonfration 
perinoh. 

PermaaeDt 
Bet. 

SacoeactTe 
permanent 

set. 

Semarks. 

Total. 

Persoaare 

Pimnds. 
200 
1,000 
2.000 
3.000 
4.000 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25*000 
80.000 
36^000 
40,000 
45.000 
46,000 
47,000 
48.000 
40,000 
50,000 
51,000 
62.000 
53.000 
54,000 
55,000 
66.000 
57.000 
58.000 
50.000 
60.000 
62.000 
64.000 
66*000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86.000 
88.000 
90,000 
90,400 

Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.000960 
'.001100 
.001300 
.001460 
.001500 
.001560 
.001600 
.001650 
.001700 
.001800 
.002700 
.004050 
.005000 
.006500 
.006000 
.000000 
.010000 
.010860 
.012100 
.013800 
.016250 
.018760 
.620800 
.023400 
.026760 
.O-i9809 
.032850 
.036760 
.040660 

046500 
1053000 
.061250 
.0760 
.0060 
.1800 

In4sh. 

a 

.000100 

.000200 

.000150 

.000150 

.000200 

.000160 

.000150 

.000200 

.000150 

.000060 

.000060 

.000050 

.000060 

.000050 

.000100 

.000800 

.001850 

.000950 

.001500 

.001600 

.001009 

.001000 

.000650 

.001250 

.001800 

.002350 

.002500 

.002060 

.002600 

.003350 

.0030£0 

.003060 

.003000 

.004100 

.005650 

.006500 

.008250 

.013760 

.0200 

.0360 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 
Slaaticlimit. 

TenaUeatrenfftli. 

5.000 

6^000 

7.000 

8.000 

9.000 

9,200 

9.400 

9.600 

9.800 

10.000 

10,200 

10,400 

10.600 

10.800 

11.009 

11.200 

11,400 

11.600 

11.800 

12.000 

12.400 

12,800 

13.260 

13,600 

14^000 

14,400 

14,800 

loiooe 

16^400 
16^800 
17,200 
17.600 
18,000 
18*080 

*"* 

General  atumnory. 

Teoafle  atcength  per  square  inch  of  original  aeeUon pounds. .    90,400 

JBIsstio  limit  per  square  Inch  of  original  section do 61,000 

Bongation  per  inch  after  ruptare inch..    0.2100 

Shmjeatlon  per  inch  under  strain  at  elastic  limit do 001800 

Bedoction  in  diameter  at  point  of  raptors do 135 

Bsdnpdon  in  area^fter  mptare,  per  oentom  of  original  section 46.2 

~    '  ■   lof  mptore ^ ".55flromneck 

rof  hrokensnrflioe silky 

loflBohoeotloiia ".81»,".ll 
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TESTS  OF  IBOK,   STEEL,   AND  OTHER  MATERIALS. 


32B4sT 
BTtM 


Marks,  btim 

Diameter,  '^505. 

Sectional  area,  M  square  inch. 


No.  34S6. 


Applied  loads. 

SoooeMtTe 

Mt. 

SofloeMiTe 
peajujuaai 

Benvkk 

ToUL 

Pbtmuimv 

perlnoli. 

PWMiM. 

200 
1,000 
2,000 
3.000 
4.000 
5,000 
6,000 
7,000 
8,000 

9!20b 
9.400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,00<^ 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
16,600 

lolooo 

16.400 
16,800 
17,200 
17,600 
18.000 
18,400 
18,480 

PmundM. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
6l!00O 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
00,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
92.400 

Inch, 
0. 

.000150 
000800 
.000450 
.000660 
.000860 
.001000 
.001200 
.001360 
.001600 
.001600 
.00150 
.001600 
.001660 
.001660 
.001750 
.001850 
.002150 
.003250 
.005500 
.000850 
.008000 
.009000 
.009800 
.011000 
.012500 
.014360 
.016400 
.018600 
.021100 
.023750 
.026600 
.029650 
.033760 
.036660 
.041000 
.046660 
.052260 
.061600 
.0675 
.1000 
.1200 

Inch, 

0. 

.000160 
.000160 
.000150 
.000200 
.000100 
.000150 
.000200 
.000150 
.000150 

0. 

OO0Q5O 
.' 000050 
.000060 

0. 

.000100 
.000100 
000300 
.001100 
.002260 
.001360 
.001150 
.001000 
.000900 
.001100 
.001500 
.001650 
.002050 
.002200 
.002600 
.002660 
.002750 
008060 
!003200 
.003800 
.004450 
.006660 
.005700 
.009250 
.0060 
.0325 
.0200 

Inch. 
0. 
0- 
0. 
0- 
0- 
0- 
0. 
0- 
0. 

Jm*. 
0. 

InitiiaiiNid. 
Blastio  limit. 

Tentile  otieiigth. 

Oeneral  swnmary. 

Tensile  BtroBgth  per  sqaara  inoh  of  orisinal  aBotion poonds..    0I;400 

Xlaeticlimit  per  sqnare  inch  of  original  eectiozk do —    52,000 

.  Elongation  per  incn  after  rapture inch..    0.2150 

XlongaUon  per  inch  nnder  strain  at  elasticlimit do 001880 

Bednction  in  diameter  at  point  of  rupture do 115 

Beduotion  in  area  after  rupture,  per  centum  of  original  seotion 40i.2 

Position  of  rupture asnddd*'  -^-^^ 

Character  of  broken  BurflMse 

XUmgation  of  inch  sections "JXL*,* 


TESTS  OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 
JuAFKS,  jf  Xi  M 

Diameter,  ^'.505. 

Sectional  area,  J20  square  inch. 
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AppUad  londa. 

Bloofnition 

SncoenlTe 
eloDgation 
per  Inoh. 

PexniMMBi 

let. 

SnooeMlve 

penn«nent 

set 

Stfmvko. 

TM>1. 

Peraqimre 

per  inoh. 

200 

1,000 

2.000 

3.000 

4,000 

5.000 

6.000 

7,000 

8.000 

0,000 

0.200 

0,400 

8^600 

0^800 

10,000 

10.200 

10.400 

10,600 

10,800 

11,000 

11,200 

11,400 

11.630 

11,800 

12,000 

12.400 

12,800 

13,200 

13^000 

14.000 

14,400 

14,800 

15,200 

15.000 

10.000 

10,400 

16,800 

17.200 

17.000 
17,000 

iVwndff. 
1,000 
6.000 

10,000 
15.000 
20,000 
25.000 
30.000 
36^000 
40,000 
45.000 
46.000 
47.000 
4S.D0O 
40.000 
50,000 
51,000 
52.000 
53.000 
54,000 
65^000 
50.000 
57,000 
58.000 
50.000 
60;  000 
62,000 
64.000 
66.000 
68.000 
70.000 
72.000 
74v000 
76,000 
78.000 
80.000 
82.000 
84.000 
86.000 
88.000 
88,450 

/ndk. 
0. 

.000100 
.000350 
.000400 
000550 
.000750 

MMORA 

.  uuuvuu 
.001050 
.001250 
.001450 
.001500 
.001560 
.001600 
.003750 

!007050 

.007000 

.008500 

.000250 

.010050 

.0108S0 

.011000 

.012000 

.013000 

.015050 

.017150 

.010550 

.022000 

.024750 

.027750 

.030850 

.034500 

.030250 

.044500 

.040750 

.057750 

.0685 

.0600 

.1100 

.1550 

Inch. 

0. 

.000100 
.000150 
.000150 
.000160 
.000200 
.000200 
.000100 
.000200 
.000200 
.000050 
.000050 
.000050 
.002150 
.001750 
.001550 
.000860 
.000600 
.000760 
.000800 
.000800 
.001050 
.001000 
.001000 
.OOIL-M) 
.002100 
.002400 
.002450 
.002750 
.003000 
.003100 
.<y)3660 
.004750 
.005250 
.005250 
.008000 
.010750 
.0115 
.0800. 
.0450 

Jim*. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

Jim*. 
0. 

Inltiill^Ad. 
XlMttoUmtt. 

General  iummary. 


strength  per  eqiiare  Inch  of  orisioal  section  . 


BiMtle  limit  per  square  inch  of  orlglniu  section do., 

""        '*  Inch  a*' '-'" 


88.450 
«.000 

„ I  per  inch  after  mptare inch..    0.2460 

Songstion  per  inch  nnder  strain  at  elastic  limit do  ...  .001600 

Redaction  In  diameter  at  point  of  mptnre do 125 

B^doctioii  in  area  after  mptare,  per  oentara  of  original  section 43.8 

PoaitSon  of  mptare : ".65fkomneok 

Chaneter  of  DToken  snnkoa silky 

~  loflnehseetlana ^ ".16,  ".83* 
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TESTS   OF  IBON,    8TEEI.,   AMD   OTHER  MATERIALS. 


Marks,  ^^S. 


Ko-SiSi. 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


AppUedlonds. 

IZlMwitfAHmi 

Suooeesire 
elongfttion 
p«rlnfldi. 

Permanent 
•ek 

SncoeeaiTe 
pennaiient 

Benuffte. 

TotaL 

Persqnue 
inch. 

perineh. 

P&fmd9, 
200 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7.000 
8.000 

9.400 
9.600 
9,800 
10.000 
10.200 
10.400 
10.600 
10.800 
11.000 
11,200 
11,400 
11,600 
11.800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17.600 
18,000 

Poundi. 

1,000 

^ooo 

40,000 
15,000 
20,000 
25,000 
80.000 
35.000 
40,000 
45,000 
46.000 
47.000 
48.000 
49,000 
60,000 
51.000 
52,000 
53,000 
54.000 
55,000 
56.000 
67.000 
68,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 

Indi. 

a 

.000100 

.000250 

.000450 

.000650 

.000750 

.000900 

.001050 

.001200 

.001400 

.001450 

.001500 

.001550 

.001600 

.002750 

.003300 

.005750 

.007000 

.008250 

.009000 

.010160 

.010850 

.011650 

.012650 

.013600 

.015850 

.018100 

.020150 

.022750 

.025600 

.028500 

.031750 

.035000 

.039000 

.043750 

.049500 

.057000 

.065650 

.0800 

.1200 

Inek. 
0. 

.000100 
.000150 
.000200 
.000100 
.000200 
.000150 
.000150 
.00U150 
.000200 
.000060 
.OUOOSO 
.000060 
.000050 
.001150 
.000550 
.002450 
.001250 
.001250 
.000750 
.001150 
.000700 
.000800 
.001000 
.000950 
.002250 
.002250 
.002050 
.00260C 
.002850 
.002900 
.003250 
.003250 
.004000 
.004750 
.005750 
.007500 
.008650 
.014350 
.0100 

Inek, 

a 

0. 
0. 
0. 

a 

0. 

0. 
0. 
0. 

IfUk, 

0. 

Initial  load. 
ElMtioUniit. 

General  eummary. 

Teniile  stoengtli  per  square  inch  of  original  section poande..    90,000 

Elastic  limit  per  square  inch  of  originu  section do 49,000 

. Siongatimi  per  incu  after  rupture inch..    0.1850 

Elongation  per  inch  under  strain  at  elastic  limit do 001600 

Bednotion  in  diameter  at  point  of  rupture do 105 

Beduotion  in  area  after  rupture,  per  centum  of  original  section ^'1 

Position  of  rupture ".45fh)mneok 

Character  of  broken  snrfiMe .• silky,  trace  of  granulation 

Elongation  of  inch  sections - ".09,  ".28* 


TESTS   OF   IROK,  STEEL,  AND   OTHER  MATERIALS. 
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Marks,  f  ^/ 
I>iametery  ^\505. 
Sectional  area,  .20  sqaare  inoh. 


No.  3386. 


AjypB ed  ioadfl. 


TatBL 


iaoli. 


Elffngrtlftn 
per  inch. 


Sncceuive 
eloogation 
per  mob. 


Permanent 


SncoeesiTe 
permanent 


Bemarki. 


1,  OOO 

s,oao 

13.  OOO 

ao.  OOO 


ao,ooo 
35.000 
.#0.000 

4S,€>00 

<AO.  000 

-48.  000 

49,  000 

50.  000 

5H.  €>00 

ss^ooo 

93,000 
S4.000 

©a,  000 

«<>•  522 
«2.ooo 

•**222 
«e.ooo 

to!  000 

•78,  000 

»^2S2 

80.  000 
88.350 


Inch. 
0. 
.OOOISQ 


.oooeoo 


.000950 
.001100 
.001250 
.001450 
.001500 
.001550 
.001000 
.004750 


.007250 
.008100 
.008750 


.010800 
.011560 
.013700 
.015060 
.018250 
.020500 
.023500 
.020250 


.035000 

.030750 

.0U700 

.051000 

.058500 

.0650 

.0800 

.1100 

.1500 


Iruh. 
0. 
.000160 
.000150 
.000150 
.000150 
.000200 
.000150 
.000:50 
.000150 
.000200 
.000050 


Ineh. 


Inch. 


InltUlloiid. 


.000060 
.003150 
.001650 


BlMlfo  limit 


.000850 

.000060 

.001160 

.000700 

.000960 

.002150 

.002250 

.002800 

.002250 

.003000 

.002750 

.002750 

.003250 

.003350 

.004160 

.005060 

.006300 

.007500 

.0066 

.0150 

.0300  ' 


Tensile  Btrength. 


Gmeral  tummary. 


«_ii-..rwm«ilLl>ereqxuw«  inch  of  original  section pomids..    88,860 

2ra?KS?SS«aaMitool»  of  original  section do....    48,000 

53SSSSSdSmetcratpointofniptnre...- do....       .126 

SSSiSoSSawaAfterniptiire,  per  centnm  of  original  section ''MfWrnnik 


44  TESTS  OF  IRON,   STEEL,   AKD  OTHER  1CATERIAL8. 

ITo.  3387. 

Marks, 'If^'J 

Diameter,  ^'.505. 

Sectional  area,  .20  square  inch. 


perlnoh. 

•is» 

PemunMnt 

Mi. 

— 

TotaL 

PerMuiftre 

PoundM. 
200 
1,000 
2.000 
8000 
4.000 
6,000 
6,000 

7;ooo 

8,000 
0^000 
0,200 
0,400 
0.600 
0.800 
10,000 
10,200 
10.400 
10,600 
10;  800 
11.000 
11,200 
11.400 
11,600 
it  800 
12,000 
12,400 
12.800 
13,200 
13.600 
14.000 
14,400 
14,800 
15,200 
15,600 
16.000 
16,400 
16,800 
17.200 
17.620 

PoundB, 

1.000 
6,000 
10.000 
16.000 
20,000 
26^000 
80.000 
86.000 
40.000 
45.000 
46.000 
47,000 
48.000 
40.000 
60.000 
61.000 
62,000 
63.000 
64.000 
65.000 
56,000 
67.000 
66.000 
60,000 
60.000 
62,000 
64.000 
66.000 
68.000 
70.000 
72.000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
87,600 

InOL 
0. 

.000100 
.000250 

.000600 

.000750 

.000000 

.001100 

.001250 

.001400 

.001450 

.001600 

.006300 

.007250 

.007850 

.008750 

.000500 

.010100 

.011000 

.012600 

.013760 

.016400 

.016900 

.016500 

.  018280 

.020900 

.022500 

.025000 

.028500 

.t3l750 

.035250 

.030000 

.043250 

.040250 

.056000 

.0650 

.0750 

.0950 

.1500 

IfUth. 

0. 

.000100 
.000150 
.000150 

;  000160 
.000150 
.000200 
.000150 
.000150 
.000060 
.000150 
.004700 
.000050 
.000600 
.000900 
!  000750 
000600 

ioooooo 

.001900 

.001250 

.001650 

.000500 

.000600 

.001750 

.002650 

.001600 

.002500 

.003500 

.003250 

.003500 

.003760 

.004250 

.006000 

.006750 

.0000 

.0100 

.0200 

.0660 

Inch. 
0. 
0. 

i 

0. 
0. 
0. 
0. 

indL 
0. 

Initial  kMd. 
Bbtftto  limit. 

TensUestreBictli. 

Chneral  aummarjf. 


T6iiBlle  atmit^h  per  square  inoh  of  original  Motion potinds.. 

Klutio  limit  per  Moare  inch  of  original  seotion do... 

Xlongatiott  per  incn  after  rapture inoh.. 

JDongation  per  inch  under  strain  at  elantio  limit do... 

Bednotlon  in  diameter  at  point  of  rnptnre ' do... 

Beduotion  in  area  after  mptnre,  per  centam  of  original  section ^       «».• 

Pbsidon  of  nptnre '\8S  from  neck 

Character  of  broken  sorfaoe » silky 

Elongation  of  Uioh  seotiotts i ".18,  ".83* 


87,600 
46,000 
0.25B0 
001450 
.125 
43.3 


TESTS   OF   IRON,    STEEL,    AND   OTHER   BiATERIALa 

No.  3388. 

Murks,  S^S 
Diameter,  ^^.506. 
Sectional  area,  .20  sqaare  inch. 


45 


ToteL 


iociL. 


0,000 

io,ooo 

JA.OOO 
20,000 
2S,0€M> 


KloDgAtion 
per  nob. 


as,o€fO 

-♦5..000 
♦CwOOO 

.4a.  ooo 
50,  ooo 
92.0OO 

ss:ooo 

*»'222 
»^222 

ST,  OOO 

»^S22 
»»-22^ 

e2,  OOO 

•»*222 
'yo*<>22 

T3.€M>0 

•^*-22S 

•78.  OOO 
82.  OOO 

mIooo 
flKooo 
Slooo 

90,000 

oo,aoo 


o. 

.000150 
.000250 


.000550 


.001050 
.001200 
.001400 
.001450 
.001550 
.001800 
.003100 
.004750 


.007000 
.007450 
.008200 
.009150 
.OIOIOO 
.011000 
.  011850 
.012860 
.013800 
.010000 
.017000 
.020500 


.025500 

.028750 
.032000 


.043750 

.018500 

.060380 

.0060 

.0800 

.1060 

.1450 


SooceMlve 
elongation 
per  moh. 


Inch. 
0. 

.000160 
.000100 
.000150 
.000150 
.000150 


.000150 
.000150 
.000200 
.000050 
.000100 
.000050 
.001500 
.001660 
.001250 
.001000 
.000450 
.000750 
.000050 
.000850 
.000800 
.000850 
.001000 
.001060 
.002100 
.001800 
.002600 
.002500 
.002600 
.003250 
.003260 
.003250 
.003550 


.005750 

.006750 

.008750 

.0160 

.0250 


Pennanent 


/ndk. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 


SaoceostTe 
ponnanent 


JfieA. 


Bomarki. 


IniUallofid. 


ElastioUiiiit. 


TentUe  atrength. 


Gtneral  Bummary. 

.    -jt_  -t-jiwT.ii-i:1i  u^T  souarp  inch  of  original  aection ponnda..    80,800 

^S^U»!?S?^«^i"*=^o^«ri«*»«5 section.. r.do....    48.000 

S!£^i^»ritieb  af^t'f  raptare inch..    0.2360 

SSKS^neriiieb  ufi-l- r  uttaln  at  elaatlo  Umit do 001000 

m!S£SafitCdl»in«^t^i^  »r  point  of  rapture do 115 

SSrSSaniii  ai^K&tter  rapture,  per  centam  of  original  aection..'. 40.8 

*^^^^«fiTil^tTire  ^ "l.OOftsomneok 

Fcvf  broken  aurface ailky.  60 percent.;  grannlac, 40 por cent. 

^^iLui  aeeOoiu T. 'Ofl.  ".81* 


46  TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

ISO.  3389. 

Marks,  StTm 

Diameter,  '^505. 

Sectional  area,  .20  sqaare  inch. 


SoOGMSiTO 

elonf^ation 
per  inch. 

Permanent 
set. 

SnooeMive 

permanent 

set 

Bemarka. 

Total. 

Per  Bqnare 
inch. 

perinoh. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
5,060 
6,000 
7,000 
8,000 
9,000 
0,200 
0,400 
0,600 
9,800 
10,000 
10,200 
10.400 
10,600 
10,800 
11,000 
11,200 
11.400 
11,600 
11,800 
12,000 
12,400 
12,800 
18,200 
18,600 
14,000 
14,400 
14.800 
15^200 
15,600 
16.000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,280 

Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,0U0 
50,000 
51.000 
62.000 
58,000 
54.000 
55,000 
56.000 
57,000 
58,000 
59,000 
60,000 
62.000 
64.000 
66.000 
68,000 
70,000 
72.000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
86,000 
68,000 
90,000 
01,400 

Inch. 
0. 

.000150 
.000300 
. 000500 
.000650 
.000850 
.001000 
.001150 
.001300 
.001450 
.001500 
.001550 
.001550 
.001600 
.001650 
.001800 
.004750 
.005500 
.006500 
.007350 
.008250 
.009100 
.010060 
.011000 
.011000 
.014150 
.016250 
.018350 
.020600 
.023250 
.026250 
.029250 
.033000 
.  036250 
.040000 
.044500 
.050750 
.058250 
.0700 
.0850 
.1250 

Inch. 
0. 

.000150 
.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000150 
.000150 
.000050 
.000050 

o! 

.000050 
.000050 
.000150 

.0JO75O 

.001000 

.000850 

.000900 

.000850 

.000960 

.000950 

.000900 

.002250 

.002100 

.002100 

.002250 

.002650 

.003000 

.003000 

.003750 

.003250 

.003750 

.004500 

.006250 

.007500 

.011750 

.0150 

.0400 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastie  limit 

Tensile  strength. 

General  eummary* 

Tensile  strength  per  sqaare  inch  ef  original  section ponnds..    91,400 

Elastic  limit  per  sqaare  inch  ot  original  section — do  ...    60,000 

Rlongation  per  incn  after  raptaro inch..    0.2300 

Elongation  per  inch  under  strain  at  e^tic  limit do 001650 

Reduction  in  diameter  at  point  of  rapture do 115 

Redaction  in  area  after  rapture,  per  centum  of  original  section 40.3 

Position  of  rapture T'.OSfrom  neck 

Character  of  broken  sorfkoe silky 

Elongation  of  inch  saotlons ".27*,  ".19 


TBSTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
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No.  3291. 


Marks,  ??rM 

Diameter,  '^504. 

Sectional  area,  .20  sqaare  inch. 


AppUed  loadB. 

",WJ" 

Saocesaive 
•longation 
perlnch. 

Pennanent 
set 

SocceMive 
set 

Bmnarka. 

• 

TotaL 

PwMawe 

200 

1,009 

2.009 

3.009 

4009 

5,000 

OiOOO 

7,000 

8,000 

9.000 

9,200 

9.409 

9,000 

9,800 

10,000 

10.200 

10.409 

10,000 

10.800 

11.900 

11,200 

11,400 

11,900 

11,810 

12,000 

12,400 

12.890 

U,20O 

11.000 

14019 

14.490 

14,800 

15.300 

1ft.  OOO 

14000 

14300 

Petmd». 
1,000 
5.000 
10.000 
15,000 
24009 
24000 
90,000 
34000 
40,000 
45.000 
40.000 
47.000 
44000 
49.000 
50,000 
51,000 
52,O0U 
53.000 
HOOO 
56.000 
54000 
57,000 
54000 
50,000 
00.000 
02,000 
84,000 
60,000 
08,000 
70.000 
72,000 
74,009 
74000 
74000 
80,000 
81,500 

Inch, 
0. 

.000159 
.000200 
.000459 
.000000 
.000800 
.000969 
.001109 
.001250 
.001450 
.001450 
.001500 
.001559 
.010250 
.010750 
.011400 
.012350 
.018800 
.014750 
.010100 
.017350 
.018750 
.020000 
.021200 
.022559 
.025450 
.020009 
.032850 
.037250 
.042000 
.048250 
.050250 
.0050 
.0800 
.1060 
.1000 

Inch. 
0. 
.000150 
.000100 
.000200 
.000150 
.000200 
.000159 
.000159 
.000150 
.000200 
0. 

000050 
.'00OO6O 
.008700 
.000500 
.000060 
.000950 
.000950 
.001450 
.001350 
.001250 
.001400 
.001250 
.001200 
.001350 
.002900 
.003550 
.003850 
.004400 
.004750 
.008250 
.008000 
.008750 
.0150 
.0250 
.0550 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

InStUJloftd. 
SlMtio  limit. 

• 

General  8ummary, 

Tmaflastrcoj^  per  square  Inoh  of  original  section potinds..    81,600 

Slastie Hmit  per  square  inch  of  original  section do  ...    48,000 

Boogation per  incn  after  rapiore inch..    0.2850 

BooiBtion  per  inoli  under  strain  at  elastio  limit do 001550 

Xedactioo  in  diameter  at  point  of  rapture do 134 

Kedaction  in  area  after  rapture,  per  oentam  of  origiaal  section ^ 48.8 

Poeition  of  rupture I"  from  neck 

Character  of  InrokenaarfiMe , silky 

BensatJonofineliaeotioDS ".19,  ".38» 
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TESTS  OF  IKON,    STBEX,   AXD  OTHER  ILITEKLUUS. 


No.  3292. 


Marks,  S^ 

Diumeter,  ".604. 

Sectional  area,  .20  sqoare  indh. 


Slonntlon 
permdL 

•loiuntion 
perlnoh. 

§•«. 

p0rniMMnt 
aet. 

Eemarto. 

ToteL 

<*erMiiare 

Poundi. 

200 

1,000 

2,000 

8.000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

9,200 

9,400 

9,000 

9^800 

10,000 

10,200 

10.400 

10.600 

10,800 

11,000 

11,200 

11,400 

11.800 

11,800 

12.000 

12.400 

12,800 

13,200 

13.800 

14,000 

14,400 

14,800 

16,200 

16,000 

10^000 

18,400 

18.800 

17,190 

Pmrnda. 
1.000 
6,000 
10.000 
16.000 
20,000 
26,000 
80,000 
85.000 
40,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60.000 
61,000 
62.000 
58.000 
64,000 
65,000 
56,000 
67,000 
68,000 
50,000 
00,000 
82.000 
84.000 
86.000 
68,000 
70,000 
72.000 
74.000 
78,000 
78,000 
80,000 
82,000 
84.000 
85^950 

0. 

.000150 
.000800 
.000600 
.000700 
.000850 
•  000050 
.001160 
.001350 
.001500 
.001600 
.001650 
.001700 
.003550 
.007550 
.008100 
.009000 
.010050 
.011050 
.012050 
.013350 
.014360 
.015400 
.010550 
.017650 
.020300 
.022850 
.026850 
.029000 
.032400 
.036550 
.041000 
.045500 
052500 
! 061000 
.0700 
.0850 
.1450 

Jim*. 
0. 

.000460 
.000160 
•000200 
.000200 
.000150 
.000100 
.000200 
.000200 
.000160 
.000100 
.000050 
.000050 
.001850 
.004000 
.000550 
.000900 
.001050 
.001000 
.001000 
.001300 
.001000 
.001050 
.001160 
.001100 
.002660 
.002550 
.003000 
.003150 
.003400 
.004150 
.004450 
004500 
.007000 
.008500 
.0090 
.0150 
.0800 

Jim*. 

a 

0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

Inch. 
0. 

BlMttoUmit. 

General  eummarjf* 

TeiudleBtrenKtli  per  square  inch  of  original  aeotioii poonde..    88^000 

ElMtio  limit  per  MOftre  inch  of  oiigiBAl  Motion   do....    48; 000 

XloBiEfttion  per  incn  after  raptore inoh..    0.2450 

XloaKAtion  per  Inoh  under  strain  at  eUatio  limit do 001700 

Bednotion  in  diameter  at  point  of  mptare do Id4 

BedacUoninareaafter  mptnre,  per  oentam  of  original  aeotton 43.S 

Position  of  roptare ".70  from  nook 

Charaoterof  broken  snrfaoe ailky 

Elongation  of  inoh  seottons ".17,  ".83* 


ZESTS  OF  ISON,    STEKL,   ^SD  OTHEB  MATEBIALS. 
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No.  3293. 


■Diameter,  ''.504. 

Sectional  area,  J20  square  inch. 


/      Ap^^0dlomdm^ 

^^jfiSL-^ 

SaooewlTe 
elonntion 
perlnoh. 

PenouieDt 

eet. 

SaooeMiye 
permaaeni 

SMBATka. 

J  TaUL   I^^L^^r^ 

1  000      /              ^  ^MIO 

tjjj         22-222 

0. 

.000160 
000300 
.000600 
.OOOttO 
.000850 
.001008 
.001200 
.001350 
.001660 
.001600 
.801750 
.002400 
.003250 
.00600 
.008500 
.010250 
.  012100 
.014100 
.016408 
.018500 
.021050 
.823400 
.028500 
.028630 
.883100 
.087250 
.041600 
.046600 
.054250 
.0625 
.0750 
.0850 
.1450 

InelL 
0. 

.000160 
.000150 
.000800 
.000160 
.000208 
.000150 
.000200 
.000160 
.000200 
.000050 
.000160 
.000650 
.000850 
.002850 
002400 
.'001760 
.001860 
.002008 

.' 008100 
.802560 
.003350 
.008100 
.003160 
.003468 
.804150 
.004380 
804800 
1007750 
.008250 
.0126 
.0200 
.8600 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

Initial  kMid. 
Elaati43Umit 

Sooo 

7.800 

8^  OOO 

Sooo 

ass 

80.000 
8^000 

*^-222 
-^^222 

*T,  ooo 

-•••222 
*^'222 

S2L  OOO 

^222 
»••  222 
*«-222 
•^•222 

.»■>      ^WM% 

u,aM 

KMO 





121   ^1 
II     tH 



.... 

.....    .. 

«.« 

\ 

General  nummary. 

igg?g:XfcS«r  SatMMro  ladh of  ogiglnJacotton do... 

Si-l2S«Sto3»  »««"»P*«" Inch. 

^'"■^"'"StooliiiiKdaratrainatolaattolimit.... do... 

&^aaieteT»t  point  of  raptan do... 

Iq  are*  after  mptore,  per  oentnm  of  eriglnal  aeotion 

of  Taptor« "85  from  neck 

of  iCToken  sorfeoe tiOi^;  in  part  intenpened  with  granolar  metal 

^^ihaeetiOBa ".20».".13 

H.  Ex. 


86.800 
46.000 
0.2100 
.001600 
.114 
40.3 


50  TESTS  OF  IBOir,  STEEL,  AND   OTHEB   MATEBIAL8. 

No.  3294. 


Diameter,  ^^604. 

Sectional  area,  .20  aqaare  inch. 


Applied  loads. 

Blonntion 
perinoli. 

SoooMiiTe 
perlnoh. 

Fenuftnent 
Mi. 

SoooMsiTe 
pennftBent 

Mt. 

Benuvks. 

TotaL 

Persqnare 
inch. 

Pdimdt. 
aoo 

1,000 

2.000 

8.000 

4.000 

5.000 

6.000 

7,000 

8.000 

9.000 

9.200 

9,400 

9.600 

9.800 

10.000 

10.200 

10.400 

10,600 

10,800 

11,200 

11,600 

12,000 

12,400 

12.800 

18.200 

18,6no 

14.000 

14,400 

14,800 

16,200 

16.600 

16.000 

16,400 

16,800 

17.200 

17,600 

17,780 

Pmndt: 

1,000 

^ooo 

10.000 
16.000 
20.000 
25.000 
30,000 
35.000 
40.000 
46.000 
46.000 
47,000 
48,000 
49.000 
50.000 
61.000 
62,000 
63.000 
64,000 
66,000 
68.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
82.000 
84.000 
86.000 
88.000 
88.900 

Inch, 
0. 
.000100 
.000260 
.000400 
.000550 
.000700 
.000900 
.001060 
.001260 
.001450 
.001500 
.001550 
.001600 
.001900 
.002400 
.003500 
.004750 
.006100 
.007250 
.008850 
.011400 
.018100 
.015000 
.017750 
.020100 
.022250 
.025850 
.029350 
.039660 
•     .036500 
.04C850 
.046000 
.053260 
.062500 
.0750 
.0950 
.1400 

Inch, 
0. 

.OOOtOO 
.000160 
.000160 
.000160 
.000160 
.000200 
.000160 
.000200 
.000200 
.000060 
.000050 
.000060 
.000300 
.000500 
.001100 
.001250 
.001860 
.001150 
.002100 
.002050 
.002000 
.002200 
.002160 
.002350 
.002150 
.003600 
.003500 
.003300 
.003850 
O0436O 

iooaiso 

.007260 

.009250 

.0125 

.0200 

.0460 

Inch, 
0. 
0. 

S; 

0. 
0. 

IftCh. 

0. 

Initial  load. 
Blaatio  limit. 

Crtneral  tumnunrff. 

Tensile atrengfh per  square ineh of  orlcinal section ponnds..       88,900 

EkMtio  limit  per  sqaare  inoli  of  original  section do  ...        48,000 

Slongation per inon after mplnre  inch..        0.2800 

Xloagation  per  inch  under  strain  at  elastic  Umlt do 001600 

Bedaetion  in  diameter  at  point  of  raptnre do —  .184 

Itedaction  in  area  after  rnptnre,  per  centum  of  original  aeotlon 46.2 

Position  of  rapture ".66  from  neok 

Character  of  oroken  surface ailky 

SlongaUon  of  inch  sections *. ".11,  ".35* 


T£STS    OF    IKON,   STEEL,   AND   OTHEB  MAXEBIAI.S. 

Ho.  3290. 

Diameter,  \sOS. 

Sectaonal  area,  .20  oquare  inch. 
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AppBed  lottda. 


SlOBj 


TotaL 


2ft,  OOO 


J«dL 


.000100 
.000250 


41.000 
•43.  <»00 

*^-222 

-tfT.OOO 

*^552 


50.  OOO 

«^22S 
^♦•222 
»^222 

S0.OOO 

SSlooo 

€ia.ooo 
•7<>'922 

T<4.0p« 


.oouoo 

.001800 
.OOIUO 

.oouoo 

.001400 
.0014M 
.OO<000 


•'»'222 

80.000 
»2,000 

»-222 
»5»aoo 


.006250 
.007100 
.007900 
.OO90SO 
.OiOOOO 
.012880 
.015000 
.017060 
.019150 
.021750 
.024500 
.027000 
.030300 
.034150 
.038750 
.013500 
.049500 
.056000 


SnooesaiTe 
eloDfmkm 
per  inch. 


Permftiient 


0. 

.000100 
.000150 
.000300 
.000160 


.000150 
.000150 


.000050 
.000050 


.002550 
.001700 
.900850 
.000800 
.001150 
.0U1860 
.001950 
.003160 
.002060 
.002100 


.002760 
.002600 


.078760 


.1850 
.1660 


.008850 
.004600 

.004750 


a 

0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 


permMiettfc 


.OOTOtM) 
.011750 
.010250 
.0450 


lAitial  load. 


SLaatlc  limit. 


Tensile  streiigth. 


^     -«    ^A.,«M«4ift  ftflr  aanttra  ^<^  of  original  aeotioii ponnda..       a8i20<l 

l£?fS*22?!K^Sjtfiteoho'»ri8l*Mf»«5*ion do  ...       44,00C 

^C!!ilS!^JS\aX^Sufrrup%un inch..       0.325C 

SSS^S  St  lSSinM»«' attain  at  elaetlc  limit do 00145C 

S?i!EvSnn  fa^l*nTir*-*  ^*  i»oint  of  nrotnre do .Hi 

5SSSSo«  to  »«•  after  rnptore*  per oentom  of  original  section 40.J 

^J**S«^'2?JE1S*«;a^- ".65fromneofc 


52  TESTS  OF  IBON,   8T££L,    AND   OTHES  MATERIALS. 

No.  3300. 

Marks,  ?f»2 

Diameter,  ''.605. 

Sectional  area,  .20  sqoare  inch. 


Applied  kMida. 

"pse- 

SaooeMtTB 
per  inch. 

Pwmaiuait 
ufL 

SaooeMire 

penoanent 

set. 

Bemerks. 

Total. 

P«rMmAre 

Pounds. 
200 
1,000 
2.000 
8,000 
4.000 
6^000 
8,000 
7,000 
8,000 
a200 
8,400 
8^800 
8,800 
9,000 
9^200 
9,400 
9.800 
9,800 
10.000 
10,400 
10.800 
11,200 
11.800 
12,000 
12,400 
12,800 
18,200 
13.800 
14,000 
14,400 
14,800 
16,200 
15^800 
18,000 
18,400 
]8,800 
17.000 

Potrnda. 
1,000 
6.000 
10,000 
16,000 
20,000 
26^000 
80,000 
.85.000 
40.000 
41,000 
42.000 
43,000 
44,000 
46.000 
46,000 
47.000 
48,000 
49,000 
60,000 
6!;  000 
84.000 
68,000 
68,000 

IkZ 

84.000 
88,000 
88,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80.000 
82,000 
84.000 
86,000 

Inek, 
0. 

.000100 
.000250 
.000400 
.000550 
.000790 
.000050 
.001100 
.001260 
.001300 
.001300 
.001350 
.001400 
.001500 
.005500 
.008050 
.006960 
.008000 
.008000 
.010850 
.012000 
.016000 
.017000 
.019500 
.022100 
.025000 
.027500 
.OolOOO 
.034760 
.039260 
.044000 
.040000 
.057260 
084000 
1 079760 
.1050 
.1500 

Inch. 
0. 

.000100 
.000160 
.000160 
.000150 
.000200 
.000200 
.000150 
.000150 
.000050 
0. 

.O'OOSO 
.000050 
.000  00 
.00000 
.000650 
.000900 
.001050 
.000900 
.001950 
.002050 
.002100 
.002000 
.002500 
.002600 
.002900 
.002500 
.003500 
.008750 
.004500 
.004750 
.006000 
.008i50 
.006750 
.015750 
.026250 
.0450 

Inch. 
0. 
0. 
0. 
0. 
8. 
8. 
8. 

a 

0. 

JfkA. 
0. 

Initial  kMkL 
Elaatiolimit 

Tendle  strength. 

General  eummary. 

Tensile  streniKth  per  square  inch  of  original  seotion poaiids..       86^000 

Xlaatio  limit  per  sqoare  inch  of  origins  section do....       45^000 

Elongation  per  incn  after  mptore inch..       0.2800 

Slongatioa  per  inch  under  strain  at  elastic  limit do 001600 

Bedaotion  in  diameter  at  point  of  mptare do....  .115 

BedactloB  in  area  after  raptare,  percentamof  original  section 40.8 

Position  of  roptore ".80  from  neck 

Character  of  broken  surface sakv 

Elongation  of  Inohaeotions ...".SI*,  "JP 


TESTS  OF   IKON,   STEEL,   AND   OTHEB  1IATESIAL& 
No.  3301. 

DiBmeteVf  ".S05. 
Sectioaal  area,  .20  sqnare  inch. 
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/      AppUedUmdm. 

BlongBttoii 
perinoh. 

SaooaMire 
per  inoh. 

Permaiient 

SucoeMlre 
pennanent 

HtHBOT^T- 

/  TOUL    /^-LSC"* 

1.5  '      -5-222 

a 

•  000100 

1 000460 

000600 
I0OO75O 

I  €01100 
.001250 
.001450 
.001650 
.001700 
.001750 
.001800 
.001850 
.005350 
.006400 
.00)1750 
.009760 
.  010400 
.011800 
.018700 

•  016000 
.018050 
.018750 
.022000 
.024750 
.027750 
.081000 
.033750 
.037750 
.042300 
.047750 
.054500 
.063500 

Inch. 
0. 

.000100 
.000200 
.000150 
•  000190 
.000160 
.000150 
•000200 
.000150 
.000200 
.000200 
.000050 
.000060 
.000050 
.000050 
.008600 
.001050 
.002350 
.001000 
•000650 

.002400 
.002300 
.002050 
.001700 
.002250 

.003000 

.003250 
.002750 

004000 
.004650 
.006450 
.006750 

009000 

loiio 

.0260 
.0600 

TnA, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Intk. 
0. 

iBltfilload. 

SlMtloUmil^ 

• 

Tanaflestiengtlu 

%900 

10.12 

10,000 

10,800 
11,00ft 

aS:ooo 

osl  000 
»S^222 

»S^222 

S?:SSS 

11200 

11^400 

it  000 

U,8IM> 

uooo 

^400 

1  Sooo 

II   ii 
II   li 

»5\  »« 

\||   li  1 

\ ».«" 

M_J2:^ 

1 

General  9ummary, 

I  per  winare  iDoh  of  orifflnal  seetion • ponnds..       08.800 

^ii::^m.\kwmAk.^nKr  manmr^  intit  ot  original  section do....       64^000 

SS^^^VSJtoiASM- rnptaie.. inch..       Tuso 

SSSSoD  pSr  inch  under  etnda  at  elastic  Hmlt do 001850 

SSSd^tn  diameter  at  point  of  roptnre do 126 

vI!iiMftlaA  in  ace*  after  rnptora,  per  oentom  of  original  section 43.8 

$SS£«fraptare   ... ".80firomneok 
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TB8T8   OF   IRONy    STEEL,    AND  OTHBB   MA7EBIALS, 


]sro.3ao2. 


Marks,  S  §72 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 


AppUedlMdi. 

JOoiifcatfon 
per  inch. 

SneoessiTe 
per  inch. 

Pennineiit 
■et. 

SnooMtiye 

permraent 

set 

.^ 

TotaL 

PerMoare 
tnoh. 

Paundt. 
200 
1,000 
1000 
8,000 
4,000 
5.000 
6,000 

tIooo 

8.000 
8.000 
10,000 
10.200 
10,400 
10.600 
10,800 
11.000 
11,200 
11,400 
U,600 
11.800 
12,000 
12,400 
12,800 
18,200 
18,600 
14,000 
14,400 
14,800 
16.200 
15,600 
16,000 
16,400 
16,800 
17.200 
17,000 
17,880 

PtoWMlf. 

1,000 
6.000 
10.000 
16.000 
20,000 
85.000 

ao,ouo 

85.000 
40,000 
46,000 
50,000 
61.000 
52.000 
58,000 
64.000 
55.000 
66,000 
57,000 
58,000 
60,000 
60,000 
62,000 
64.000 
06,000 
6K.000 
70.000 
72.000 
74,000 
76.000 
78.000 
80,000 
82.000 
84,000 
86.000 
88,000 
88.150 

Inch. 

0. 

.000150 
.000300 
!o00500 
.000700 
.000800 
'.001050 
.001200 
.001400 
.001560 
.001750 
.001800 
.004250 
.008500 
.008100 
.008800 
.010850 
.011750 
.012750 
.013750 
.014850 
.017000 
.018260 

*.  021500 
.024500 
.027250 
.031000 
.084250 
.088000 
.04.'t260 
.048000 
.056000 
.068280 
.078000 
.1050 
.1600 

Inch, 

.000160 

.000150 

.000200 

.000200 

.000200 

.000150 

.000150 

.000200 

! 000150 

.000200 

.000050 

.002450 

.004250 

.000600 

.000800 

.000950 

.000900 

.001000 

.001000 

.001100 

.002150 

.002250 

.002250 

.003000 

!  002750 

.003750 

.008250 

.008750 

.005250 

.005750 

.007000 

.010250 

.012750 

.0260 

.0450 

Inch, 
0, 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

Inch. 
0. 

Initnaioiid. 
ElMtleliBlk 

' 

* 

QttmarcX  fumiiuiry. 

TenaOe  strenicth  i>er  iqiiare  inch  of  original  section pounds..       88,150 

BiMticlirait  per  sousreioofa  of  original  seotion do —       51.000 

Btongation  per  inch  after  ruptars hioh..       0.2100 

VionKation  per  in<;h  nnder  strain  at  elastic  limit do 001800 

Reduction  In  diameter  at  point  of  mptare do .115 

Bednotlon  in  area  after  mpiure,  per  centum  of  original  section 40.3 

Position  of  mptoze "'.6»  Ihjm  neck 

Clyaraeter  of  broken  sarface silky 

XlDDgiitioBof  inch  seetioBS ^...^.OO*,".!) 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
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Mark8,2?-5 
Diameter,  ".505. 
Sectional  area,  .2 


No.  3462. 


f  sqaare  inch. 


SaeoMsiye 

Pcrauneiit 

penDtaant 
wt. 

Bcmarks. 

TotaL 

'"iX" 

poriaoli. 

200 
1.000 
2.000 
8,000 
4.000 
5,000 
8,000 
7.000 
8.000 
8,200 
8,400 
8L860 

8,000 
8,200 
81400 
8.800 
9;  800 
10,000 
10^200 
10^400 
10.800 
10.800 
11,000 
11,200 
11.400 
11.800 
11.800 
12,000 
12,408 
12,800 
18,208 
18,888 
14,000 
14,488 
14,800 
18,208 
15.808 
16,808 
18^400 
18,800 
17.208 
17.800 
17,868 

Pvwds. 

6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 
41.000 
42.000 

43,ooa 

44.000 
45,000 
48,000 
47.000 
48.000 
49.000 
60.000 
51.000 
52,000 
53.000 
54.000 
55,000 
50,000 
57,000 
58,000 
50,000 

ooiooo 

82,000 
64,000 
88.000 

88,000 
78,000 
TAOOO 
74,000 
78,000 
78,000 
80.000 
82.000 
84.000 
86,000 
88.000 
89,450 

InelL 
0. 
.000150 

.000500 
.000850 

.003800 
.000850 
.801100 
.001800 
.001350 
.001400 
.001450 
.001450 
.001500 
.001550 
.801550 
.001800 
.001650 
.001700 
.002^58 
.002700 
.003100 
.008500 
.008500 
.009500 
.  010^0 
.011250 
.012300 
.013100 
.015550 
.017700 
.019800 
.022350    ) 
.025100 
.028500 
.031800 
.835280 
.838608 
044800 
.'051600 
.0575 
.0660 
.0900 
.1300 

Inch. 
0.    . 
.000160 
.000150 
.000200 
.000150 
.000160 
.000160 
.000160 
.000200 
.000060 
.000050 
.000060 

o! 

.000050 

.000060 
Oi 
.000050 

OOflOflO 
!  000050 

000550 
.000450 
.000400 
.003400 
.002000 
.001000 
.001000 
.000760 
.001050 
.000800 
.002450 
.002158 
.002308 
.002460 
! 002750 
.003400 
.003100 
.003850 
.004350 
.006300 
.006600 
.0060 
.0075 
.0260 
.0400 

Inch, 
8. 

Inch, 
0. 

iBitlailood. 
Elulto  limit. 

TenaUe  rtrength. 

General  BMfnmMfy, 

TenoSle  strength  per  ■qiiAreineh  of  origiiudMOtlaii poonds..       80,460 

JDasiloJimltperMiaAreinoliof  origiii|dMoti<m do —       50,000 

BoBCition  por  facD  after  rapture inch..       0.1960 

SloagKloD  per  ineli  ooder  etrain  at  elaetio  limit do 001700 

Badnetlon  in  diameter  at  point  of  rapcare do —  .125 

Jtedoctioii  in  area  after  rupture,  per  oentom  of  original  aeotion 43.3 

Pobitlan  of  niptare ".40ftomneok 

Character  of  broken  aorfboe silky 

—  ".38*,".ll 
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TESTS   OF  mON,    STEEL,    AND   OTHEB  MATERIALS. 


1^0.3463. 


Marks,  g^2 

Diameter,  ''.606. 

Sectional  area,  .20  square  inch. 


AppUedlfMdA. 

per  inch. 

SnooMsire 
perlnoh. 

Permaiient 

Soooewhre 

B«n»rk«. 

TotiJ. 

Perwniftre 

F&ttndi, 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

9,200 

9,400 

9.600 

9.800 

10.000 

JO,  200 

10.400 

10.600 

10.800 

11.000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12.800 

18.200 

18,600 

14,000 

14,400 

14,800 

15^200 

15.600 

16,000 

16,400 

16,800 

17.070 

Pounda. 
1,000 
5.000 
10,000 
15.000 
20,000 
25.000 
30.000 
85.000 
40.000 
45,000 
46.000 
47,000 
48,000 
49,000 
60.000 
51,000 
52,000 
63,000 
54,000 
05,000 
56.000 
57,000 
58,000 
59,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
85,350 

Jneh. 
0. 

.000100 
.000300 
.000400 
.000600 
.000750 
000959 
.001100 
.001250 
.001400 
.001450 
.001500 
.001550 
.001600 
.005550 
.008050 
.008750 
.000800 
.010900 
.011850 
.012850 
.018900 
.014900^ 
.0160504 
.016750 
.019850- 
.022550 
025350 
.029000 
.032100 
036250 
.041050 
.046750 
.058500 
.063250 
.074350 
.1000 
.1460 

Inkh, 
0. 

.000100 
.000200 
.000100 
.000200 
.000150 
.000200 
.000160 
.000150 
.000150 
.000050 
!000050 
.000050 
.000050 

003950 
.002500 
.000700 
.001050 
.001100 
.000050 
.001000 
.001050 
.001000 
.001150 
.000700 
.003100 
.002700 
.002800 
.003650 
.003100 
.004150 
.004800 
.005700 
.006750 
.009750 
.011100 
.025650 
.0450 

0. 
0. 
0. 
0. 
0. 
0. 

Jneh. 
0. 

InlttallcMMl. 
ElMtio  limit 

Tensile  strength. 

Gtneral  Bwnmary. 

Tensile  strength  per  eqnftre  inch  of  original  section I^ands..       85.350 

Elsstto  limit  per  sqoare  inch  of  original  section do 49.000 

Blongstlou  i>er  inch  after  mptore v inch..       0.2350 

Elongation  per  inch  under  strain  at  elastic  Umit do 001600 

Bedootion  in  diameter  at  point  of  mptnre do .115 

Sednotion  in  area  after  mptare,  per  oentnm  of  original  section 40.8 

Position  of  mptnre ".65fh>mneck 

Character  of  broken  surface silky 

Slongation  of  Inch  sections •• ".88\  ''.14 


|( JO  eo  jo.<df 


H  £k  Ho  16  50, «. 


TESTS  OF  IBON,    STEKIi,   AND   OTHEB  UATEBIAL8. 

JACKETS  FOK  3.8-IHCE  R  L.  SIFLE8. 

No.  3244. 

Marks, «  fi' 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 


hi 


Applied  loads. 

perineh. 

Sucoewire 
elongation 
per  inch. 

Permanent 
set. 

permanent 
•et. 

• 

Bemarks. 

ToUL 

PerMiure 
Inoh. 

Pomtdt, 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

0,080 

7.000 

8,000 

9.000 

10.000 

16,2IH) 

10.400 

10.800 

10,800 

11,000 

11.280 

11,400 

11,800 

11,800 

12.000 

12,400 

12.880 

13.200 

13.80O 

14,000 

14,400 

14,800 

15,200 

15.600 

16^000 

16,400 

18,800 

17,280 

17,000 

18,000 

PbwMb. 

1,000 

5,000 

10,000 

l^ooo 

20.000 
25,000 
80,000 
85,000 
40.000 
46.000 
60,000 
61,000 
52,000 
53,000 
64,000 
56^000 
68,000 
57.000 
58,000 
60,000 
80,000 
62,000 
84,000 
80,000 
68,000 
70.000 
72.000 
74.000 
76^0tfO 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90.000 
93,850 

Ineh. 
0. 

.000100 
.000260 
.000400 
.000550 
.000700 
.000850 
.001000 
.001150 
.001350 
.001650 
.001700 
.002250 
.003700 
.004750 
.005600 
.006500 
.007400 
.008250 
.009300 
.01fr>60 
.011960 
.014200 
,016000 
.018200 
.020500 
.023000 
.025600 
.028750 
.081200 
.034500 
.088250 
.043100 
.048500 
.056250 
.0760 
.1250 

Inch, 
0. 

.000100 
.000160 
.000160 
.000150 
.000160 
.000150 
.000160 
.000160 
.000200 
.000200 
.000160 
.000550 
.001460 
.001000 
.000850 
.000900 
.000900 
.000850 
.001050 
.000950 
.001700 
.002250 
.001800 
.002200 
.002300 
.002500 
.002600 
.003150 
.002450 
.003300 
.003750 
.004860 
.005400 
.007750 
.008750 
.0500 

Inch. 
0. 
0. 
0. 

0.  . 
Oi 
0. 
0. 
0. 
0. 

Inch. 

Initial  load. 
Elaatio  limit 

• 
Teasae  strength. 

*"•• 

18^770 

General  summary, 

Tonsile  Btrsngth  per  square  inch  of  orlf^inal  seotion pounds..       93,850 

l&iastio  limit  per  square  inch  of  original  section do —       50,000 

Sloogatlon per  incn after  rapture inch..       0.1660 

ZIoDsatioo  per  inch  nnder  strain  at  elastic  limit do 001560 

Redaction  in  diameter  at  point  of  roptore do —  .076 

Bediiction  in  area  after  rapture, per  centum  of  original  section 27.4 

Position  of  rapture  ".86  from  neck 

Character  of  broken  sorfiMe , granular;  silky  eccentric  spot 

BoogMloBof  inohseotions 'Ml,  ".a* 


58  TESTS    OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3245. 
Marks,  ^^^ 
Diameter,  '^605. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

Eloiieation 
per  inch. 

SaooMsive 
elongation 
perloob. 

Permanent 

set. 

Sncoeaalve 
set 

Remarks. 

Total. 

Persqtuire 
inch. 

Poundi. 

aoo 

1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
9,200 
9,400 
9,600 
9.800 
10.000 
10.200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
18,200 
18,600 
14,000 
14,400 
14,800 
15,200 
16.600 
16,000 
16,400 
16.800 
17,200 
17,600 
18,000 
18,400 
18,790 

Poundi. 
1,000 
6,000 
10.000 
19,000 
20,000 
25,000 
30.000 
35,000 
40.000 
46.000 
46,000 
47.000 
48.000 
49.000 
60,000 
51.000 
6A000 
63.000 
64,000 
66,000 
66,000 
57,000 
58,000 
99.000 
60,000 
62,000 
61.000 
66.000 
68,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
84,000 
86,000 
8a  000 
90,000 
92,000 
93,950 

Jneh, 
0. 

.000100 
.000250 
.000450 
.000000 
.000760 
.000950 
.001100 
.001250 
.001450 
.0015(t0 
.001550 
.001550 
.001650 
.  002450 
.003500 
.004600 
.005500 
.006250 
.  007100 
.008150 
.009000 
.009800 
.  010550 
.011350 
.013250 
.015500 
.017250. 
.019260 
.021400 
.024000 
.026760 
.029750 
.032500 
.035750 
.039800 
.044500 
.050000 
.057500 
.0650 
.0800 
.1250 

Inch. 

0. 

.000100 
.00U150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000050 
.000050 

0. 

.000100 
.000800 
.001050 
.001100 
.000900 
.000750 
.000850 
.001050 
.000850 
.000800 
.000750 
.000800 
.001900 
.002230 
.001750 
.002000 
.002160 
.002600 
.002750 
.003000 
.002750 
.003250 
.004060 
.004700 
.005500 
.007500 
.0075 
.0150 
.0450 

Jnek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jneh. 
0. 

Initial  load. 
Blaatlo  limit. 

Tensile  strength. 

. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..       08,990 

Slastic  limit  per  souai'e  inch  of  originaTsection do....       49,000 

Elongation  per  inch  alter  rapture inch..       0.1680 

Elongation  per  inch  under  strain  at  elastic  limit do 001090 

Reduction  in  diameter  at  point  of  rupture do....  .005 

Reduction  in  area  after  rupture,  per  centum  of  original  sec^on 20. 6 

Position  of  rupture ".00fh>mneok 

Obaraoter  of  broken  surface,  granular;  doll  spot  at  cironmferenoe.    O^^ed  small  orMks  In  the  sur- 

fikce  of  stem. 
Elongation  of  inch  sections ".12;  "10* 


TESTS   OF   IRON,   STBEL,    AND   OTHEB   MATEBULa 

Ko.  3267. 

Marks,  "ift' 

Diameter, "  J05. 

Sectional  area,  .20  square  inch. 
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AppUed  loads.- 

BlonjcaHon 
parl^ch. 

Snooeaalve 
eloogation 
permcsh. 

Permanent 
set. 

permanent 
aet. 

• 

Bemarka. 

Total. 

PerMoan 

Pomtdt. 

100 

1,000 

1,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,100 

10.400 

10,000 

10,800 

11,000 

11,200 

11,400 

11.000 

11,800 

12,000 

Piniiulc 
1,000 
5.000 
10,000 
15.000 
20,000 
15,000 
30,000 
35.000 
40.000 
45.000 
50,000 
51,000 
52,000 
53,000 
54.000 
66,000 
50,0«» 
57,000 
58.000 
59,000 
00.000 
02.000 
Oi.000 
06,000 
08.000 
70.000 
72,000 
74,000 
70,000 
78,000 
80,000 
81,000 
84.000 
86.000 
88,000 
90,000 
92,000 
94,000 
90,000 
98.000 
100. 000 
102.000 
10^400 

Inch. 
0. 

.000150 
.000300 
.000450 

ioooooo 

!0U0960 

.001100 
.001300 
.001400 
.001550 
.001000 
.001700 
.001800 
.001900 
.002000 
.002200 
.  OU2550 
003250 
.004000 
.004900 

.  VUVKWU 

.008050 

.009060 

.011500 

.018350 

.015100 

.010750 

.018600 

.020500 

.022750 

.025500 

.027750 

.081260 

.084250 

.087000 

.040000 

.045000 

.060000 

.067500 

.0060 

.0660 

.1200 

Inch. 
Ol 

.000150 
.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000100 
.000150 
.000050 
.000100 
.000100 
.000100 
.000100 
.000200 
.000350 
.000700 
.000750 
.000900 
.001000 
.001550 
.001600 
.001850 
.O01t«0 
.001750 
.001050 
.001850 
.001900 
.002250 
.002750 
.002250 
.003500 
.003000 
.002750 
.003000 
.004400 
.006000 
.007500 
.0075 
.0200 
.0350 

InA, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 

Elaatlo  limit  not  weU  de- 
fined. 

TensUe  strength. 

, 

12,400 

111800 
18^100 

ia.000 

KOOO 
H400 
14.800 
15.200 
15.000 
10,000 
10.400 
K80U 
17.100 
17;  000 
18,000 
18.400 
18,800 
18,200 
19.000 
id;  009 
10.400 
20.480 

General  eummary. 

TenaQe  strengtli  per  aqnare  Ineh  of  orleinai  section poanda..      102,400 

Elaatie Umii per  aqaare tneh  of  original aeotion not  well dellced do....       51,000 

EUrapitkm  per  inon  alter  raptnre inch..       0  1500 

Elongation  per  ineh  under  atrain  at  elaatio  limit do 001600 

Bedoetion  in  diameter  at  point  of  mpture do .005 

Sednetton  in  area  after  raptaxe*  per  oantnm  of  original  section 23.9 

Position  of  mptore ".65  firom  neck 

Charaeterof  DrokenanrflMse u grannlar;  dnll  spot  at  the  circnmference 

lef  inekseotlona ".20*,  Mu 
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TESTS   OF  IBON,    STEEL,    AND   OTHER  MATKBIALS. 


Marks,  "tTm' 

Diameter,  ".605. 

Sectional  area,  .20  sqoare  inch. 


Ko.  3268. 


periaoh. 

Soocesslve 
elongation 
per  Inch. 

Permanent 
set. 

SnooeniTe 

permanent 

■et. 

Bemaikii. 

TotaL 

Per  sqnAre 

Pounds. 

200 

1,000 

2,000 

8,000 

4,000 

6^000 

6,000 

7,000 

8,000 

9.000 

10,000 

10.200 

10.400 

10,600 

10,800 

11,000 

11,200 

11.400 

11,600 

11.800 

12,000 

12,400 

12,800 

18,200 

18.600 

14,000 

14,400 

14,800 

16,200 

16,600 

16,000 

16,400 

l5800 

17,200 

17,600 

18,000 

18,400 

18,800 

19,200 

19,000 

90,000 

90,200 

Potmdt, 
1,000 
6,000 
10,000 
16,000 
90,000 
26,000 
80,000 
86.000 
40,000 
46.000 
60,000 
61,000 
62,000 
68,000 
64,000 
65^000 
66.000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98,000 
100,000 
101,000 

Inch. 
0. 

.000150 
.000300 
.000450 
.000600 
.000750 
.000900 
.001100 
.001260 
.001400 
.001550 
.001650 
.001750 
.001800 
.001800 
.001850 
.001900 
.002050 
.002600 
.003750 
.005000 
.007400 
.009000 
.010400 
.012250 
.013900 
.015750 
.017250 
.020000 
.022500 
.024500 
.026800 
.029200 
.032000 
.035760 
.039750 
.044500 
.050850 
.056750 
.0650 
.0850 
.1100 

Ineh, 

0. 

.000160 
.000150 
.000150 
.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000100 
.000100 
.000050 

0. 
.000050 
.000050 
.000160 
.000550 
.000150 
.001250 
.002400 
.001600 
.001400 
.001860 
.001050 
.001850 
.001500 
.002750 
.002500 
.002000 
.002300 
.002400 
.002800 
.003750 
.004000 
.004760 
.006350 
.005900 
.008250 
.0900 
.0250 

Ineh. 
0. 
Oi 
0. 
Oi 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaetio  limit 

Tensile  strengtli. 

..... 

General  ewnmary. 

TensHe  Btrengtli  per  square  inch  of  original  seotion ponnds..      101.000 

EiaHtic  limit  per  Hoajin)  inch  of  original  section do  ...        66.000 

Sloufj^Htion  per  inch  after  mptiire inch.-       0.  IJMM 

Elongniion  per  inch  under  straio  at  elastic  limit do 001900 

Rediictiitn  in  diameter  at  point  of  rupture do..-,  .066 

Bednctionin  area  after  rupture,  per  centum  of  original  section 28.9 

Position  of  rnptare l".05fiwmneok 

Character  of  hroken  surface,  granular,  zadiating  from  a  dull  spot  in  the  circumference.     Opened 

cracks  in  surface  of  stem. 
Blongation  of  inch  sections ".is,  ".17* 


TESTS  or  IBON,  STEEL,  AND   OTHEB  UATEBIALS. 

No.  347& 
If «!»,%' 
Diameter,  "SWi. 
Sectional  area,  .20  sqaare  ineh. 
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^sr 

SooeaMire 
elongation 
perinoh. 

mL 

8noc«««iTe 

Bemarka. 

ToliL 

^^issr 

Pinmdit. 
300 
1,000 
2.000 
8,000 
4.000 
5,000 
0,000 
7.000 

aooo 

8,000 
8120O 
0.400 
0,000 
0.800 
10.000 
10,200 
10.400 
10,000 
10.800 
11,000 
11,200 
11,400 
11.000 
11.800 
1^000 
12.400 
12.800 
1^180 
18,000 
14.000 
14.400 
14.800 
UC200 

laooo 

10.000 

10.400 
10.880 
17.200 
17,000 

laooo 

18,400 

lasoo 

18,200 
18.000 
111  010 

PoundM. 
1.000 
6,000 
10.000 
15,000 
20,000 
26,000 
80,U00 
86,000 
40.000 
45.000 
46.000 
47.000 
4a  000 
48.000 
60.000 
61,000 
63,000 
68,000 
64,000 
66.000 
60.000 
67,000 

6a  000 

50,000 
00,000 
82.000 
04  000 
00,000 

oaooo 

70.000 
72,000 
74.000 
70.000 
7a  000 
80.000 
82,000 
84,000 

oacoo 

88,000 
80,000 
02.000 
•4.000 

oaooo 
oaooo 

801560 

Inch. 

a 

.000100 
.000250 
000400 
! 000550 
.000700 
.000000 
.001080 
.001200 
.001400 
.001500 
.001550 
.001000 
.001650 
.001700 
.001700 
.001750 
.001800 
.001050 
.003100 
.004350 
.005260 
.000400 
.OuOOOO 
.007860 
.009250 
.011000 
.012560 
.014500 
.017250 
.019000 
.020500 
.022600 
.023600 
.020850 
.029500 
.032050 
.035850 
.030050 
.044500 
.050000 
.050750 
.008000 
.0800 
.1800 

0. 

.000100 
.000150 
.OOOliM) 
.000160 
.000150 
.000200 
.000150 
.000150 
.000200 
.000100 
.000050 
.00«K>50 
.00<i)50 
.000050 

0. 
.000050 
.000050 
.000150 
.001560 
.00(1050 
.000900 
.OOll-^O 
.000500 
.000950 
.001400 
.001750 
.001560 
.001950 
.002750 
.001750 
.001500 
.002000 
.001100 
.003050 
.002850 
.003150 
.003200 
.003800 
.004850 
.006500 
.008750 
.011260 
.0120 
.0600 

a 

a 
a 
a 
a 

a 
a 

0. 
0. 

Inch, 

a 

InltUlUMd. 
ElMtio  limit 

Tontfleitrengtb. 



........... 

" 

Omeral  Bummary. 

TeuilAilrMifftfa  per  tqanrelnohof  orlffinal  eeotloii ponnds..       9a660 

Xketle  limit  per  Mnaie  inch  of  original  Motion do 58.000 

Bengation  per  iaoa after  raptare  inch..       0.1550 

Mmigatfam  per  tnoh  nnder  attain  at  elaatte  limit do 001800 

BedaotleB  In  diameter  at  point  of  mptnre do .045 

Sednetien  in  area  after  mptue,  per  oentnm  of  original  seotion lao 

FpaitiaB  of  raptare...... ".70fh>maeck 

duwaeter  of  broken  tarfhaa,  grannlar ;  dnll  spot  at  the  oironmferenoe.     (^ned  oraoks  in  snrface  of 

Tlm^tlwi  eg  iaoh  aeotioaa «ja  "-15* 


62  TESTS   OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 

Ho.  3477. 

Marks,  ^^^ 

Diameter/'^606. 

Sectional  area,  .20  sqaare  inch. 


Applied  loadA. 

E1<nintk>ii 
per  inch. 

SnoceiwiTe 
eloDKation 
per  inch. 

PeriiiMient 

set. 

Saoceadve 

permanent 

set. 

SeoBarlu. 

TotaL 

Per  BQuare 
incb. 

Potnub. 
200 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10. 0«K) 
10.200 
10,400 
10,600 
10.800 
11,000 
11,200 
11.400 
11.600 
11,800 
12.000 
12,400 
12,800 
13,  200 
13,600 
14,000 
14,400 
14,800 
15.200 
16.600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18.400 
18,800 
19,200 
19,600 
20,000 
20,400 

ac,58o 

Foundt, 
1,000 
6.000 
10,000 
16.000 
20.000 
26.000 
30.000 
85,000 
40.000 
45.000 
60,000 
51,000 
62,000 
63.000 
64,000 
65.000 
56.000 
67,000 
68.000 
60, 000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82. 000 
84.000 
86,000 
83.000 
90,000 
92,000 
94.000 
96.000 
98.000 
100,000 
102,000 
102,900 

Jneh. 
0. 

.000100 
.000250 
.000360 
.000500 
.000700 
.000900 
.001050 
.001250 
.001400 
. 001650 
.001630 
.001700 
.001750 
.001800 
.001900 
.002100 
.002700 
.00:i8SO 

.oo4a% 

.005650 

.007250 

.009000 

.010650 

.012100 

.014000 

.Oir.050 

.017500 

.019150 

.  021250 

.024000 

.  020250 

.  028750 

.031250 

.  033750 

.037500 

.041350 

.046150 

.051750 

.059250 

.0650 

.0850 

.1650 

0. 

.000160 
.000160 
.000100 
.000150 
.000200 
.000200 
.000160 
.900200 
.000160 
.000250 
0. 
.000050 
.  0i>0050 
.000050 
.000100 
.000200 
.000600 
.001150 
.001000 
.000800 
.001600 
.001750 
.001050 
.001450 
.001900 
.001050 
.002450 
.001650 
.002100 
.002750 
.002230 
.002500 
.002500 
.002500 
.003750 
.003850 
.004800 
.00,5600 
.  0076f)0 
.005760 
.0200 
.OtfOO 

JndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Ittitiallottd. 

• 
Elastic  Umil 

Tenalle  atrengflu 

............. 

General  eummaty. 

Tensile  streogth  per  square  inch  of  oriffinal  section jKmnda..      102,900 

Xlasticlimit  per  square  inch  of  ori;;inal  section do...       65,000 

Elonxatlon  per  inch  after  mptnre inch..       0.2300 

Elonfration  per  inch  under  strain  at  elsatlo  limit do 001900 

Reditotion  in  dianettjT  at  point  o   rupture do....  .066 

Bednctionin  area  after  mptnre,  per  centum  of  original  section 23^0 

Position  of  ruptare «.76 

Character  of  broken  snrfkoe gramdJar;  dnll,  flaky  line  of  metal 

Elongation  of  inch  sections ".21,".23* 
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TESTS  OF   IBON,    STEEL,    AUTD   OTHER   MATEJEUAL& 
No.  3246. 


63 


Marks,  ^^^^ 

Diameter,  ^'.505. 

Sectional  area,  J20  square  inch. 


Applied  kMds. 

Slonntioii 
perlnoh. 

SuooMsiye 
elonfTfttion 
perlnoh. 

ML 

SnoceaslTe 

permanent 

•et 

ItoBMki. 

ToteL 

^•LX" 

Pmmd*. 

200 

1,000 

i;900 

9.000 
4.000 
S.00O 

Sooo 

7,000 

aooo 

9.000 

9;aoo 

9,400 
9,900 
9.800 
10,000 
10.200 
10,400 
lOiOOO 
10.800 
11,009 
11.200 
11,400 
11,600 
11,800 
12,000 
12.400 
12,800 
19,200 
IS.  600 
14,000 
14.400 
14.800 
15.200 
19.600 
16^000 
16.400 
16,800 
17.206 
17.609 
18.000 
19.400 
18.909 
19.200 
19.600 
20.000 
20.409 

Pdfmdff. 
1,000 
6.000 
M,600 
15,000 
20,000 
25,000 
30,000 
35.000 
40.000 
45.000 
4QL0OO 
47.0te 
48,000 
48.000 
50,000 
51,000 
62,000 
53,000 
9<,906 
5^000 
66^000 
57,000 
53,000 
69,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 

r2,ooo 

74,000 
76,000 
78,000 
80,0OU 
82,000 
84.000 
86.000 
88,000 
90.000 
92.000 
94,000 
96,n)0 
98,000 
10O.0O0 
102,000 

.000160 

.000300 
.000500 

000690 
.000800 
.001000 
.001200 
.001350 
.001590 
.001600 
.001650 
.001700 
.001790 
.0  2000 
.002900 
.003200 
.004000 
.004790 
.009290 

009000 
'.006590 
.007290 
.007850 
.008000 
.010260 
.011790 
.018900 
.019000 
.016550 
.018250 
.030250 
.022100 
.  024500 
.020550 
.029050 
.032350 
.0:{5100 
.03790(1 
.041750 
.040250 
.051500 
.0550 
.0000 
.0800 
.1200 

Inch. 
0. 

.000150 
.000150 
.000200 
.000150 
.000190 
.000200 
.000200 
.000190 
.000200  . 
.000090 
.000050 
.000050 
.000050 
.000260 
.000500 
.000700 
.000800 
.000760 
.0(X)600 
! 000760 
.000650 
.000700 
.000600 
.000750 
.001660 
.001500 
.001750 
.001500 
.001550 
.001700 
.002000 
.001850 
.002400 
.0020JW 
.002500 
.003300 
.002790 
.002800 
.0O.'»5O 
.004500 
.005250 
.0035 
.0050 
.0200 
0400 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initialloftd. 
Blastioltontt 

............ 

GwMral 

T^mUle B^tmgOi  ptr  »t\it»!n iateh  ift  miff^ml  eeetion ponndi..     162^000 

Baetic Hmii per  Miure Inoh of  original  aection do  ...       49.000 

Zlonication  per  inoh  after  mptore inch..       0.1900 

XtoegatioB  per  ineh  onder  atrain  at  elaadc  limit do 001790 

SednctioD  in  diameter  at  point  of  raptare do .095 

Bednetion  iD  ai«a  aAermptore,  per  eentom  of  original  seotton 94.0 

PeeMon  ef  rapture ".SOftomneck 

Character  ef  broken  eofflMe silky.  60  percent.;  granular,  40  per  cent 

-  leClnekaeetloM :.....„ :...'U2»".26* 


64  T£»rd   OF   IBON,    ST££Ly    AND    OTH£B   MATEBIALS. 

No.  3247. 

Mark8,«?l 

Diameter,  '^606. 

Sectional  area,  .20  square  inch. 


Applto   loftdfl. 

Blonration 
perinob. 

SaoceMive 

Permanent 
•et. 

SvocemWe 
set. 

Remarks. 

TotaL 

Per  aqaare 
inch. 

PottfuU 
200 
1.000 
8,000 
8,000 
4,000 
6.000 
6.000 
7.000 
8.000 
9,000 
9,200 
9,400 
9,600 
9,800 
10.000 
10.200 
10.400 
10.600 
10.800 
11.000 
11.200 
11,400 
11.600 
11,800 
12.000 
12.400 
12.800 
18,200 
18.600 
11.000 
11.400 
14.800 
1^200 
16.600 
16.000 
16,400 
16,800 
17.200 
17,600 
18.000 
18.400 
18.800 
19.200 
19.600 
20,000 
20.400 
20,800 
21200 
81,880 

Pound§, 
1,000 
6,000 
10.000 
15^000 
20.000 
26.000 
80.000 
86.000 
40,000 
45.000 
46.000 
47.000 
48.000 
49.000 
60.000 
61.000 
62,000 
63.000 
64.000 
65.000 
66,000 
67,000 
68,000 
59.000 
60.000 
62,000 
64.000 
66.000 
68.000 
70.000 
72.000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
86.000 
88.000 
90.000 
92.000 
94.000 
06,000 
96,000 
100.000 
102.000 
104.000 
106.000 
106,900 

Inch. 

a 

.000100 
.000250 
.000450 
.000660 
.000800 
.001000 
.001250 
.001400 
.001550 
.001650 
.001700 
.001750 
.001750 
.001800 
.001850 
.001900 
.002050 
.002400 
.003000 
.008400 
.008750 
.004200 
.005000 
.005600 
.007550 
.008300 
.000350 
.011000 
o:2650 
.U14250 
.016000 
.017600 
.019750 
.021800 
.028500 
.025660 
.028250 
.030600 
.033250 
.086500 
.039300 
.048000 
.048000 
.053400 
.0575 
.0650 
.0900 
.1150 

JnOL 

0. 

.000100 
.000160 
.000200 
.000200 
.000150 
.000200 
.000250 
.000160 
.000156 
OOOIOO 
.000050 
.000060 

0. 
.000060 
.000050 
.000050 
.000150 
.000850 
.000600 
.000400 
.000350 
.000450 
.000800 
.000600 
.001950 
.000700 
.001100 
.001660 
.001660 
.001600 
.001760 
.001600 
.002160 
.002050 
.001700 
.002150 
.002600 
.002360 
.002650 
.003250 
.003000 
.003500 
006000 
;  005400 
.0041 
.0076 
.0280 
.0250 

JnOL 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IwOl 
0. 

Initial  load. 
Klasiiollniit. 

Tensile  strenKth. 

ChMral  Mmmaf-y. 

Tensile  strength  per  square  inob  of  orUfaial  seotloB pounds..     106^900 

Slastic  limit  per  sqnare  iooh  of  oTigiuaTsectiOB  *^ do....       62;  000 

Xlongation  per  inch  after  rapture inoh..       0.1600 

Blonfcation  per  inch  nnder  strain  at  elastio  Ifanit do 001900 

Bednction  in  diameter  at  point  of  rnptue do....  .076 

BeduotioB  in  area  after  raptnie,  per  oentom  of  original  seetioB 87.4 

Position  of  roptovs ".TOfromneek 

DToken  sarfsoo 1 


Charaoterof  .  

Xhmgation  of  Inoh  ssotkms 


.  granular.  60  per  oent.  i  silky,  40  per  oent. 


'.U,  "Jl* 


TESTS   OF   IRON,    STEEL,    AND  OTHER   MATERIALS. 

No.  3269. 
Marks,  'l-^-^ 
Diameter,'  ''.505. 
Sectional  area,  .20  sqaare  inch. 


65 


JLpplled  lomdB. 


Total. 


7 


/  Peir  «qii»r 
incn. 


UOOO 

io,cao 

13,000 
20.  OOO 
2S,  OOO 


Blonntlon 
permch. 


3S.  €IOO 

0O.  ooo 

&9.  OOO 
00.000 

Solooo 
e2»ooo 

00.000 
68.  OOO 

•^-2.000 
•J*.  OOO 
7«,000 

•7»-222 
^••222 

»4.000 
8A,000 
8&,000 

»-222 

•4.  OOO 

»^S22 

Off.  OOO 
100.000 

102,  oeo 

104,100 


Jndk. 
0. 
.000100 
.000300 
.OOOiSO 
.O00«)0 
.O00(>00 
.000950 
.001100 
.001300 
.001450 
.001650 
.001700 
.001850 
.00:2000 
. 002450 
.003100 


.005500 
.006400 
.007)00 
.007000 
.000100 
.010250 
.011550 
.013350 
.  015250 
.017350 
.019000 
.0211)50 
.022900 
.025250 
.027060 
.029300 
.03(750 
.035250 


.042500 

.047260 

.092500 

.057500 

.0660 

.OtJOO 

.1050 

.1300 


SaooeMlTe 
elongation 
perlnoh. 


Inch. 
0. 

.000100 
.000900 
.000150 
.000150 
.000200 
.000150 
.000150 


.000150 

.0002QO 

.000050 

.000150 

.000160 

.000460 

.000650 

.000900 

.001500 

.000900 

.000700 

.000800 

.001200 

.001150 

.001300 

.001800 

.001900 

.002100 

.001650 

.002050 

.001850 

.002350 

.001800 

.002250 

.002450 

.003500 

.003050 

.  004200 

.004750 

.005260 

.006000 

.0075 

.0150 

.0250 

.0250 


Pennuient 


a 

0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooeosiTO 
pennaneot 


Jfi«ft. 


Bamarks. 


InitlAl 


SlMtlo  limit 


Teniil««trengUL 


Gweral  mfmnary. 


-       ti    ^^*«»tli  ii©r  •QiMiw  inch  of  original  iootlon ponnds.. 

Teami}»f!tna^V^r^M^^^^^^^^r^^^^^^^ ^^ 


104.106 
^^SS^l^ti^^''^V^^V^rlnU...ofori^.^s^^ ,---,^^^^0 

H.  Bx.  16 « 


68  TESTS    OF   IBON,    STEEL,    AND   OTHBB  MATERIALS. 

No.  8314. 

Marks,  «2B«J 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


AppUedloAds. 

SnooeadTe 
elongation 
per  inch. 

Pennanent 
■et. 

Saecesslve 

Bemarks. 

Total. 

Peraqiuure 

per  inch. 

Potmdf. 
200 
1.000 
2,000 
3^000 
4.000 
6.000 
6,000 
7,000 
8.000 
9,000 
9,200 
9,400 
9.600 
9.800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11.400 
11,600 
11,800 
12,000 
12.400 
12,800 
13,200 
13,000 
14,000 
14,400 
14,800 
15,200 
16,600 
16,000 
16,400 
16,800 
17, 200 
17,600 

laooo 

18,400 
18,800 
19,180 

Poundi. 
1,000 
5.000 
10,000 
15.000 
20.000 
25.000 
30,000 
85.000 
40,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
62,000 
63,000 
54,000 
65.000 
66,000 
57,000 
58,000 
59,000 
60,000 
62.000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
93,000 
94.000 
95.900 

Inch. 
0. 

.000150 
.OOOSiW 
.000550 
.000700 
.000900 
.001100 
.001250 
.001400 
.001600 
.001650 
.001700 
.001750 
.001800 
.002060 
.003300 
.004500 
.005350 
.006100 
.000900 
.007600 
.008500 
.009250 
.010000 
.010750 
.012750 
.014900 
.016500 
.018250 
.020100 
.022750 
.024900 
.027250 
.030760 
.034900 
.036900 
.040500 
.044850 
.0500 

.(mo 

.0700 
.0850 
.1200 

Inch. 
0. 

.000150 
.000200 
.000200 
.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.000060 
.000050 
! 000050 
.000050 
.000250 
.001250 
.001200 
.000850 
.000760 
.000800 
.000700 
.000900 
.000750 
.000750 
.000750 
.002000 
.002150 
.001600 
.001760 
.001850 
.002650 
.002150 
.002350 
.003500 
.004150 

.ooeooo 

.003800 

.004360 

.005150 

.0100 

.0100 

.0160 

.0350 

ItuOl 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000050 

JnOL 
0.    . 

Initial  load. 
Elastic  Unit 

Tenaneatnngth. 

"'.ooioio'" 

General  eummary. 

Tensile  ttrength  per  square  inch  of  orlffinal  section poonds..       95,000 

Elastic  limit  per  square  inch  of  oriKliiarsf*ction do. ...       48^  000 

Elongation  perinea  after  mptnre Inch..        0. 1850 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Reduction  in  diameter  at  point  of  rupture do....  .085 

Eeiluction  in  area  after  rupture,  per  centam  of  original  section ^ 90.7 

Position  of  rupture ".85ftt>m  neck 

Character  of  broken  surface,  granular ;  silky  spot  at  the  droninfbrenoe.    Opened  oraoka  In  aarfiMe  of 
stem. 
M^ngationQfinohsaotiima , - , ".»•.  ".1? 


TESTS  OF   IBOK,    STEBL,   AND   OTHER  MATERIALS. 

»0.  3181. 
Marks,  ^^%^ 
Diameter,  ^'.505. 
Sectional  area,  .20  square  inch. 


69 


Applied  loadA. 

BloBntion 

SaooasslTB 
elongatton 
per  inch. 

Peimaoent 
sot. 

SaooesdTe 

permanent 

■et 

Remarks. 

ToteL 

'"inX" 

perinoh. 

F&umdt. 

200 

1,000 

2.008 

8.000 

4.000 

5.000 

6,000 

7,000 

8,800 

8^000 

10.000 

10.200 

10.400 

10,880 

10.800 

11,000 

11,200 

11.480 

11.600 

11.800 

12,000 

12;  400 

12.808 

13,208 

13^600 

14,880 

14,408 

14.800 

15,200 

15.800 

16^000 

U.480 

16,800 

17.200 

17,600 

18^000 

18,400 

18,800 

18^200 

18.600 

20,000 

28. 038 

PowuU, 
1,000 
6^000 
10,000 
U,000 
20,000 
25.000 
30,000 
35,000 
40.000 
45,000 
50,000 
51.000 
52,000 
53.000 
54,000 
55,000 
66.000 
57,000 
58.000 
58.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80.000 
82.000 
84,000 
86.000 
88,000 
80,000 
82.000 
84,000 
86,000 
88,000 
100,000 
180,350 

Jneh. 
0. 

.000100 
.000300 
.000500 
.000660 
.0011800 
.000050 
.001100 
.001300 
.001500 
.001700 
.001750 
.001800 
.001000 
.002160 
.002800 
.003600 
.004350 
.005250 
.006100 
.006000 
.008600 
.010050 
.012050 
.018750 
.015600 
.017350 
.018500 
.021260 
.023700 
.026050 
.028800 
.031600 
.834000 
.088250 
.042750 
.047800 
.056000 
.062600 
.0700 
.1000 
.1800 

Inch, 

a 

.000100 
.000200 
.000200 

.000150 

.000150 

.000150 

.000150 

.000200 

.000200 

.000200 

.000050 

.000050 

.000100 

.000^50 

.000650 

.000800 

.000750 

.000000 

.000850 

.000800 

.001700 

.001450 

.002000 

.001700 

.001850 

.001750 

.002150 

.001750 

.002460 

.002350 

.002750 

.002800 

.003000 

.003650 

.004500 

.006050 

.007200 

.007500 

.0076 

.0800     . 

.0200 

Jneh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
—.000050 

Jneh, 
0. 

Inldalloed. 
ElMtio  limit 

-.ooooeo" 

General  eummary, 

Tentflestnngtli  per  aqiuie inch  of  orisinel section pounds..      100,850 

ICImUc  limit  per  square  Inch  of  original  section do....       58.000 

Kloniretlini  prr  inch  alter  mptare inch..       0.1060 

KIoBgatien  per  inch  under  strain  at  elastic  limit do  ...      .001800 

Jtedoction  in  diameter  at  point  of  mptare    do  ...  .065 

Redootion  in  area  after  mptnre,  per  centom  of  original  section 23.8 

Poeitlon  of  mptare   l"fromneok 

Chanetorof  broken  smiteoe,  granular;  radiating  from  a  silky  spot  at  the  eiroamferenoe.    Opened 
ccseks  in  sorlkce  of  stem. 

".17,  ".21* 


70  TBSTS  OF  IRON^   STEEL,   AND   OTHKE  MATEKIALS. 

No,  3182. 
Marks,  ^^%^ 
Diameter,  ^^.505. 
Sectional  area,  .20  square  inoh. 


Applli 
Total 

)dloadB. 

Persqiuue 
inch. 

perUioh. 

Saco«MiTe 
elongntioD 
perlnch. 

Penuanent 
■et. 

SacoMsivo 

Bmoarks. 

Poftndt. 
200 
1,000 
2.000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
l.%200 
15,600 
16,000 
16.400 
16,800 
17,200 
17.600 
18,000 
18.400 
18,800 
19.200 
19,600 
20,000 
20,400 
20^670 

Poundi, 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40.000 
45.000 
60,000 
61,000 
62,000 
53,000 
64.000  ' 
56.000 
56,000 
57,000 
58.000 
59,000 
60,000 
62,000 
61.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
93,000 
94,000 
96,000 
98.000 
100,000 
102.000 
103,850 

Inch. 

0. 

.000150 
.000400 
.000600 
.000800 
.000950 
.001150 
.001350 
.001500 
.001650 
.001860 
.001900 
.001900 
.002000 
.002150 
.002450 
.002760 
.003100 
.003750 
.004750 
.005750 
.007050 
.008750 
.010000 
.011600 
.013500 
.016600 
.017250 
.019000 
.020600 
.022650 
.025160 
.027600 
.030200 
.033000 
.036500 
.041050 
.046750 
.051000 

.  .056250 
.0625 
.0750 
.1050 

Inch, 

0. 

.000180 
.000250 
.000200 
.000200 
.000160 
.000200 
.000200 
.000150 
.000150 
.000200 
.000050 

0. 

.000100 
.000150 
.000300 
.000300 
.000350 
.000650 
.001000 
.001000 
.001300 
.001700 
.001250 
.001600 
.001900 
.002000 
.001750 
.001750 
.001600 
.001950 
.002600 
.002450 
.002600 
.002800 
.003500 
.004550 
.005700 
.004250 
.005250 
.006250 
.0125 
.0300 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

InitUd  loadi 
ElMtlo  limit. 

Teniile  etrength. 

^ 

... 

General  enmmary. 

Tensile  strength  per  square  inch  of  orlfinal  a«otloii pounds..      108,350 

Xlastio  limit  per  square  inoh  of  originu  section do....       68,000 

Blongation  per  inch  after  rupture inch..        0.1700 

Xlongatlon  per  inch  under  strain  at  elastic  limit do 002000 

Beduotion  in  diameter  at  point  of  rupture do....  .085 

Beduction  in  area  after  rupture,  per  centum  of  original  section 80.7 

Position  of  rupture ".95  from  neck 

Character  of  Diokensurfiuse granular,  sUky  eccentric  spot 

XlongationofinohseotionB ;...'M2^  ".22* 


TESTS  OF  nON,   STEEL,   AHD  OTHSB  MATEBUL8. 

So.  3248. 

Marks, 'iS*' 
Biuneter,  ".605. 

Seetioaal  area,  .20  square  inch. 
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▲pplMkiids. 

-sss- 

BnooeMlTO 

PemittMiit 

Ml. 

SoMMMiTe 

BeoiArks. 

T^td. 

^^sr 

200 
1.800 
2,000 
^800 
4^000 

Sooo 
otooo 

7,008 
8^800 

Sooo 

101,000 
101.200 
10,408 

iSooo 

11,880 
11,208 
11,400 
lUOOO 

iCooo 

13;  000 

is;  400 

12;80O 

u,2eo 

u^ooo 

H800 
14,400 

18^000 

II 

18,880 
111200 
lot  000 
Sit  000 

nm 

PiMmdf. 
1.000 
6^000 

10,000 
16.000 
20,000 
25^000 
SOL  000 
86,000 
40,000 
45,000 
60,000 
61.000 

oat  000 

03,000 
64,000 
86,000 

50,000 
07,000 
68.800 
88.000 
00.000 
83,000 
04.000 
08,000 
88.000 
70.000 
72,000 
74.000 

84,000 
88.000 
88t000 
80,800 
82,000 
84.000 
80,000 
08,000 
100.000 
103,000 
108,800 

Inch, 
Ol 

.000160 
.000900 

.000480 
.000060 
!000880 
.001000 
.001160 
.001800 
.001480 
.081060 
.001700 
.801760 
.001800 
.001900 
.001060 
.002100 

!003000 

.008700 
004650 

.'ooesoo 

!000650 
.011850 
.018280 
.015260 
.016800 
.018660 
.020360 
.022550 
.024750 
.027250 
080000 
'.082600 
.036850 
.040000 
.044500 
.048260 
.058000 
.0026 
.0800 
.1200 

JimJL 
Ol 

.000160 
.000160 
.000160 
000200 

! 000160 
.000150 
.000160 
.000160 
.000200 
.000050 
.000050 
000060 

; 000100 

.000050 
.*  000160 
000300 

ioooooo 

.000700 
.000850 

.001850 
.001050 
.001400 
.001800 
.001800 
.002000 
.001550 
.001760 
.001800 
.002200 
.002200 
.002600 
.002750 
.002000 
.003250 
.004160 
.004600 
.004750 

!0030 
.0176 
.0400 

JiMft. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 
0. 

0. 

Initial  load. 
JOMtio  limit 

TeuUeatrangOL 

Gemerdl  Bummary, 

TmsOe  tlnB|[tii  per  aqnan  inch  of  orifchial  Motion poonds..     103,800 

**-— 'b  limit  per  MiurBineli  of  original  section do....       66,00o 

itien  per  Inen  After  rapture inoh..       0.1460 

'  BperlnebanderBtmlnateUMtieUmit   do 001860 

I  in  diameter  At  point  of  mptare do....  .085 

Sedoetlon in aran after  n^tare,  per  oentnmof  original  section ^ 28.0 

PiaaitloBofmptiue ".85  fimn  aeak 

Charaeterof  teokenanrfhoe granular;  dnll  flaky  spot  near  ciroomftnaioa 

lofteehaeotiona "JT^.^JS 


72  TESTS  OF  IBOKi   ST££L|   AND  OTHER  MATEEIALS. 

No.  3249. 

Marks,  «T^' 

Diameter,  ^'.506^ 

Sectional  area,  .20  square  inch. 


perlDOh. 

SnceesaiTe 
ekmgatioii 
perlnch. 

Mt. 

SnoeewlTe 
IMmMnent 

Benuffks. 

TotftL 

^nar* 

Pmmd9, 
200 

6.000 
7,000 
8,000 
0,000 
10,000 
10,200 
10,400 
10,600 
10.800 
11,000 
11,200 
11,400 
11.600 
11.800 
12,000 
12.400 
12,800 
18.200 
18,600 
14,000 
14,400 
14,800 
16,200 
A  000 
16,000 
16,400 
16,800 
171200 
17,000 
18.000 
18,400 
18.800 
10.200 
10,000 
20,000 
20,400 
20,470 

PotMMlf. 

1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
30.000 
86,000 
40,000 
46.000 
60.000 
61,000 
62,000 
63,000 
64,000 
66,000 
56,000 
57.000 
58,000 
50,000 
00,000 
62,000 
64,000 
66,000 
68^000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
00,000 
02,000 
04,000 
06,000 
88,000 
100,000 
102,000 
102,350 

Inch. 
0. 

.000100 
.000250 
000450 

ioooooo 

.000000 

.001000 
.001200 
.001850 
.001500 
.001700 
.001750 
.001850 
.001000 
.001050 
.002100 
.002450 
.003050 
.003650 
.004500 
.006400 
.007100 
.008800 
.010260 
.012000 
.013500 
.016400 
.017400 
.010250 
.021100 

.025600 

.028250 

.080860 

.034000 

.037100 

.041250 

.046500 

.062000 

.050160 

.0650 

.0000 

.1100 

.' 000100 
.000160 
.000200 

.000200 
.000150 
.000200 
.000200 
.000160 
.000150 
.000200 
.000050 
.000100 
.000050 

000050 
.000150 
.00a350 
.000600 
.000600 
.000850 
.000000 
.001700 
.001700 
.001450 
.001750 
.001500 
.001800 
.002000 
.001860 
.001850 
.002150 
.008360 
.002650 
.002000 
.003150 
.008100 
.004160 
.006260 

005600 
.'007150 
.005850 
.0250 
.0200 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

IndL 
0. 

InlttiJliMd. 
SlMtlo  limit. 

T«DBil«Btraigt]i. 

• 

GeMral  ntmmary. 

Tennile  strength  per  sqnare  inch  of  original  ««K)tion ponnde..      102^350 

ElMtio  limit  per  saaare  inch  of  original  section do  ...       54,000 

Klongation  per  incn  after  mptare inch..        0.1600 

Elongation  per  inch  ander  strain  at  elastic  limit do  ...      .001050 

Redaction  in  diameter  at  point  of  rapture do —  .105 

RednotioB  in  area  after  rapture,  peroentamof  original  section 87.1 

Position  of  raptare ".80  ftomneck 

ClMTaater  of  brolcen  snrikoe granalar,  silky  spot  at  oiroamfeivnoe 

Klongaiionof  Snchaeotloiia ".ST,  ".10 


TESTS  OF  IBOM,    STllEL,  JLNB  OTB£B  MATEBIALS. 
Ko.  3260. 
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32BvJ 


Marks,    T, 

I>iameter,  ^'.505. 

Sectional  area,  .20  sqoare  inch. 


AppUed  loads. 

^gs^° 

SaceetsiTe 
elonntioD 
perliieh. 

Pennaaent 
a«t 

SooMMiTe 
set. 

Remarks. 

T«UL 

'^■sr 

Ihnmda. 
200 
1,000 
2,000 
8,000 
4.  MO 

PiMMdff. 

1.000 
5^000 
10.000 
15.000 
20.000 
25.000 
30,000 
85.000 
40,000 
45,000 
50,000 
61.000 
62.000 
58,000 
64!  000 
55^000 
58.000 
57,000 
68,000 
50.000 
80.000 
82.000 
84.000 
08.000 
68^000 
70,000 
72.000 
74,000 
78.000 
78.000 
80.000 
82.000 
84,000 
88.000 
88.000 
80.000 
82.000 
84,000 
80,000 
08.000 
100.000 
101,800 

IndL 

0. 

.000100 
.000250 
.000450 

.'000850 
.001000 
.001160 
.001300 
.001450 
.001660 
.001760 
.001800 
.001900 
.002000 
.002200 
.002900 
.003760 
004500 
.'006250 
.005850 
.007800 
.000350 
.010850 
.C12600 
.014600 
.016500 
.018100 
.020260 
.032150 
.024500 
.027000 
.020800 
.032600 
.035500 
.038750 
.043000 
.047560 
.054350 
.0600 
.0800 
.1860 

JndL 
0. 

.000100 
.000150 
^000200 
.000200 
.000200 
.000150 
.000150 
.000160 
.000150 
.000200 
.000100 
.000050 
.000100 
.000100 

.ooo:»o 

.000700 

.000860 

.000750 

.000760 

.000600 

.001850 

.001550 

.001500 

.001750 

.002000 

.001900 

.001600 

.002150 

.001900 

.002350 

.002500 

'.002800 

.002800 

.002900 

.003250 

.004250 

.004560 

.006800 

.005660 

.0200 

.0660 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit 

5.000 

elooo 

7.000 

1      8.4100 

1  »;ooo 

1     10,000 

1     10.200 

ltt.400 
10,600 

msoo 

UUOOO 
11,200 
11.400 
11,800 
11.808 
12,888 
12.400 
12.880 
18.100 
131.000 
14.000 
14,400 

!    14,800 

15w20O 
U.400 
18,000 
U.400 
18,800 
17.200 
17.000 
18^000 
18^488 
18.  NO 
191200 
18.000 
S8.O0O 

aCtto 

General  9ummarif. 

TeiMflsati«iiifthp«r8qiiar0i]iol&  of  orieinal  section ponnds..  101,900 

—  ''ulijnit  per  sqnaTB  inch  of  <»iiginal  section do  ...    64,000 

^1  per faujii  after  mptore inch..    0.1850 

J  per  inch  nnder  strain  at  elastic  limit do 002000 

_j  to  diameter  at  point  of  nxptnre do 086 

KednetloD  la  area  after  rapture,  per  centum  of  original  section 80.7 

Portion  of  mptore ".95  from  neck 

Cbaraeterof  orokenaarfiaoe silky  center;  granolar  at  the  ctrcnmference 

—  -  loftoehseetiaiia ".26*.  ".12 


74  TESTS  OF  ISOM,   STEEL,   AND  OTHEB   llATEBtiXS. 

No.  3251. 

Marks,  "^ifft-^ 

Diameter,  ".605. 

Sectional  area,  .20  square  iDch. 


\ 


per  mob. 

SnoeeMive 
perlnoli. 

Pennaoent 
aet. 

Saooeaaive 
aet. 

Bemarka. 

TotaL 

Per  Miukre 
inch. 

Poundt. 
200 
1,000 
'2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
10,200 
10.400 
10,600 
10.800 
11,000 
11,200 
11.400 
11.600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,000 
14.000 
14.400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18.000 
18,400 
18,800 
19.200 
19.600 
20.000 
20,190 

Poundf. 
1,000 
5.000 
10,000 
15,000 
20,000 

^.Z 

86,000 
40,000 
46.000 
50,000 
51,000 
52,000 
53,000 
54.000 
65,000 
56,000 
67,000 
68,000 
69.000 
60.000 
62.000 
64.000 
66.000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86.000 
88.000 
90.000 
92.000 
94,000 
06,000 
08,000 
100.000 
100,950 

Ineh. 

0. 

.000160 
.000360 
.000550 
.000760 
.000900 
.««1060 
.001260 
.001400 
.001650 
.001700 
.001750 
.001800 
.001900 
.002100 
.002660 
.003400 
.004160 
.005000 
.005800 
.006750 
.008250 
.009650 
.   .011350 
.013100 
.015060 
.016750 
.018500 
.020350 
.028000 
.025100 
.027600 
.030850 

•!  033400 
.036350 
.040750 
.045260 
.051250 
.058000 
.0650 
.0850 

indL 
0. 

.000150 
.000200 

000200 
.000200 
.000160 
.000150 
.000200 
.000150 
.000150 
.000150 
.000050 
.000050 
.000150 
.000150 
.000660 
.000780 
.000780 
.000860 
.000800 

*  001600 
.001000 
.001600 
.001760 
.001960 
.001700 
.001750 
.001850 
.002650 
.002100 
.002500 
.002750 

; 002950 
.004400 
.004500 
.006000 

.000750 

.0070 

.0200 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Inittalload. 
BlaaUoUmit. 

. 

Gmardl  onflimary. 

TeDsilestrpiiRthperaqoaTeinohoforlcioalaectioii ponnda. 

Slaatlolimitper  Mnare  Inch  of  original  aectlon do... 

Elonfcation  per  inch  after  mptare inoh. 

Elongation  per  inch  nnder  atrain  at  elaatio  limit do..., 

Redaction  in  diameter  at  point  of  mptnre do... 

Bedaction  in  area  after  rnptore,  per  centam  of  original  aeotlon 

Poaition  of  mptnre ".M 

Character  of  broken  anrfhce gnuralar ;  ladiAting  from  »  flaky  tipot  at  ^^ 

Elongation  of  inoh  aeotioma 


100; 060 

62,000 

a  1060 

.001800 
.035 
13.2 
neck 


12*.  ".00 
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No.  3183. 


Marks,  «,?l' 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 


Applied  kMda. 

Xlonntioii 
pertDcli. 

BuooeMlTB 
•loBfration 
per  inch. 

PenoMient 
Mi. 

Saooesaive 

permAoent 

■eL 

Senwrks. 

Total. 

PcTMraare 

200* 

1,000 

2.000 

8,000 

4,000 

6.000 

6,000 

7,000 

8,000 

91000 

10,000 

10.200 

10,400 

10,600 

10,800 

11.000 

11,200 

11.400 

11,600 

11,800 

is;  000 
ra;4oo 

U800 
13^200 
18,600 
14,000 
14s  400 
14,800 
i6^900 
16^000 
16,000 
16,400 
16,800 
17.200 
17.600 
18,000 
18.400 
181800' 
16.200 
19,600 
20,000 
20,460 
201800 
20,809 

PoMndff. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 
85,000 
40.000 
45.000 
50,060 
51,000 

6a;ooo 

53  000 
54.000 
65.000 
56,000 
57,000 
58.000 
60,000 
60.000 
62.000 
64,600 
69.000 
68,000 
76.000 
72.600 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
96,000 
160^000 
102.000 
104,000 
104.460 

IndL 

0. 

.000100 
.000250 
.000450 

000600 
.000750 
.000950 
.001150 
.001300 
.001450 
.001600 
.001650 
.001760 
.001800 
.001800 
.0J1960 
.002800 
.002700 
.003500 
.004250 

004900 
!006550 
.008100 

009560 
.011100 
.0.2700 
.014600 
.016100 
.017850 
.019850 
.021750 

024000 
.026260 
.028750 
.031550 
.034350 
.037800 
.041250 
.046350 
.0506 
.0550 
.0650 
.0850 
.1050 

InOL 
0. 

.000100 
.000150 
.000200 
.000150 
.000160 
.000200 
.000200 
.OOOISO 
.000160 
.000150 
.000050 
.000100 
.000050 
0. 

.000160 
.000350 
.000400 
.000800 
.000750 
.000660 
.001750 
.001660 
.001460 
.001530 
.001600 
.001800 
.001600 
.001750 
.002000 
.001900 
.002260 
.002260 
.002500 
.002800 
.002800 
.003450 
.003460 
.005100 
003660 
.0050. 
.0100 
.0200 
.0200 

Inch, 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

JfuA. 
0. 

InitiAlload. 
ElMtioUinit. 

TentUe  ■tarength. 

Omieral  tummarff. 

TcEoafle  itrangtli  per  tqnare  inch  of  orielnal  seotloii ponnda..      104,450 

Klaetie  limit  per  MQueinob  of  orUclnal  section do 54,000 

ISlouratioii  per  Incb  after  rapture  inch..       0.1600 

Skngation  per  Inch  under  strain  »t  elaatio  limit do  ...      .OOlHM) 

Badndiop  in  diameter  at  point  of  rnptare do .095 

BodnetioB  in  area  alter  rapture,  per  centam  of  original  seotSon 34.0 

PositiflniofnrotDre ".45fromneok 

Cbaneter  of  broken  sorfiMse grannlar,  60  per  oent. ;  silky,  40  per  cent. 

lof  iBchseetiooa ".09,  ".28* 
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TESTS  OF  IBON,   STEEL,    AKD  OTHER  MATERIALS. 


liro.3184. 

Marks,  "t?m' 

Diameter,  ",SOS. 

Sectional  area,  .20  sqnare  inch. 


p«r  inch. 

SaooeetiTe 
elongation 
perlndh. 

Penmment 
set. 

Sncoeisive 

Benuvka. 

ToUL 

Per  flouare 
inch. 

Poimdt. 
200 
1,000 
2,000 
8.000 
•     4,000 
^000 
6,000 
7,000 
8,000 
9,000 
10,000 
10,200 
10,400 
10,000 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13.600 
14,000 
14.400 
14.800 
16.200 
15.600 
16,000 
16,400 
16.800 
17.200 
17,600 
18,000 
18,400 
18.800 
19,200 
19,600 
19,860 

Pbufidi. 
1.000 
6,000 
10,000 
16.000 
20.000 
26,000 
80,000 
86,000 
40,000 
45,000 
60,000 
61.000 
52,000 
63,000 
54,000 
55,000 
66,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.00(r 
78,000 
80.000 
82.000 
84.000 
86,000 
88,000 
90,000 
92.000 
94.000 
96,000 
98.000 
99,800 

IndL 
0. 

.000150 
.OOMOO 
!000450 
000600 
.000750 
000060 
.001100 
.001250 
.001450 
.001660 
.001750 
.001800 
.002050 
.002800 
.003650 
.004450 
.005450 
.006300 
.007000 
.007750 
.009900 
.011400 
.013150 
.015000 
.016850 
.018750 
.020800 
.022700 
.026100 
.027560 
.030760 
.033600 
.036500 
.040500 
.045250 
.051000 
.0550 
.0600 
.0800 
.1200 

JimA. 
0. 

.000160 
.000150 
.000150 
.000150 
.000150 
.000200 
.000160 
.000150 
.000200 
.000200 
.000100 
.000050 
.000250 
.000760 
.000860 
.000800 
.001000 
.000850 
.000700 
.000750 
.002150 
.001500 
.001750 
.001850 
.001850 
.001900 
.002050 
.001900 
.002400 
.002450 
.003200 
.002850 
.002900 
.004000 
.004760 
.006760 
.0040 
.0050 
.0200 
.0400 

InOL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JimA. 
0. 

Initial  load. 
Blaatlo  limit 

Tenafleatragth. 



Qetteral  nammary. 

Tenaile  atrength  per  aqaare  inch  of  original  section pounds..    99^800 

Elastic  limit  per  sqaare  inch  of  original  aeotion do....    68,000 

Elongation  per  Inon  after  mptare inch..    0.2900 

Elongation  per  inch  under  strain  at  elastio limit ...do 001800 

Rednotionin  diameter  at  point  of  mptnre do 115 

Reduction  in  area  after  mptare,  per  oentom  of  original  seotion 40.8 

Position  of  rupture I'^OS  fVom  necic 

Character  of  broken  surfisoe 8ilky,traGeof  granulation 

Elongation  of  inch  seotiona ".28*,  ".18 
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Marks,  "x?ft' 

Diameter,  '^606. 

SectioDal  area,  .20  square  inch. 


TSo.  3185. 


A^Uad  loads. 


TotAL 


P*r 


faek. 


SkmcmtioD 
perlnoh. 


SoeoeMiTe 
elonjnUon 
permeh. 


Fteuument 

Mt. 


SueoeaaiTe 

permaaant 

aet. 


Bemarka. 


1,000 

2,000 

3,000 

4,000 

(.000 

0,000 

7,000 

8.000 

9,000 

10.000 

10^200 

10.400 

10,000 

10.  MO 

11.O0O 

11,200 

11,400 

11,000 

U.»0 

12,000 

12; 400 

12.  »0 

ia,2oo 

13,000 
14.000 
14,400 
14,800 
U2D0 
l^OOO 
llilOOO 
1^400 
1^800 
17.200 
17,000 
l&OOO 
14400 
]S,8M 
lfl.200 

ia.ooo 

10,000 
201409 
20t«0t 


Pmmd9. 
1.000 
«,000 
10,000 
15.000 
20.000 
2S.000 
20,000 
35.000 
40.000 
45,000 
50,000 
51,000 
52,000 
63.000 
64.000 
55.000 
50^000 
57.000 
6^000 
60.000 
80.000 
82.000 
84.000 
<M.000 
88.000 
70,000 
72,000 
74.000 
78^000 
78*000 
80,000 
82.000 
84.000 
80,000 
88,000 
00,000 
93.000 
•4.000 
08,000 
08,000 
100,000 
102,000 
104,808 


JndL 
0. 
.000160 


.000700 


.001000 
.001160 
.001300 
.801460 
.001600 
.001850 
.001760 
.082100 
.108868 
.003WI 


.005250 


.000750 
.OUIOO 
.012850 
.014600 
.018108 
.017788 
.010600 
.021000 
.028760 
.028780 


.831000 
.038760 
.037000 
.040760 
.044600 


.1160 


0. 

.000160 
.000160 
.000100 
.000200 
.000100 
.000160 
.000150 
.000160 
.000160 
.000160 
.000060 
.000160 
.000100 


JndL 


.000760 


.000760 
.000760 
.000850 

.001400 
.001500 
.00L160 
.001760 
.001850 
.001800 
.001860 
.001760 
.002100 
.002160 


.002760 
.002760 


.008760 
.003760 
.005780 


.0175 
.0350 


-.000050 


Jim*. 


Initial  load. 


lElaatio  limit 


Tanaila  atrangih. 


Oemtrdl  mimmatrif. 


Tanaila  ■fimgth  per  aqnara  inch  of  original  aoollon ponnda..  104,000 

Slaatio  limit  per  square  inch  of  original  aection .do —    51.000 

XloDcatkn  per  inch  after  rapture inch..    0.1800 

Ekmgmtion  per  inch  nnder  strain  at  elaatio  limit do 001600 

Redoctioii  in  diftmef er  At  point  of  mptore do  ...       .095 

Bedactian  in  are*  after  mptore,  per  oentom  of  original  aeotion 34.0 

PeaitioB of raptare  v ".60ftomneck 

Chancier  of  broken  aorliMsa ^ grannlar,  80  per  oant.  j  silky,  40  per  cent. 

aangallMiofinehaeetlona , ".W,  ".26» 


78  TESTS   OF  IRON,   STEEL,   AND   OTHER  MATERIALS. 

No.  3186. 

Marks,  ^^^^ 

Diameter,  *'^505. 

Sectional  area,  .20  sqaare  inch. 


Applied  loAda. 

leiAnimtlAn 

elonfcation 
per  Ineh. 

•et 

Saooeastre 
•ei. 

Bemarka. 

TotaL 

PersquAre 
inch. 

AlongMKIB 

per  inch. 

PoundM. 

200 

1.000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,200 

10,400 

10,000 

10.800 

11.000 

11,200 

11,400 

11,600 

11,800 

12,000 

12.400 

12,800 

18,200 

18,000 

14,000 

14,400 

14.800 

15,200 

15,600 

10.000 

16,400 

16,800 

17,200 

17,600 

18,000 

18,400 

18,800 

10.200 

19.600 

20.000 

20.400 

20.400 

PottfMto. 

1.000 
5,000 
10,000 
1^000 
20,000 
25^000 
80,000 
86^000 
40,000 
45,000 
50.000 
61,000 
52,000 
53.000 
54,000 
55,000 
66,000 
57,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
92,000 
94.000 
96,000 
08.000 
100.000 
102.000 
102,300 

Inch, 
0. 

.000100 
.000300 
.000450 
000600 
.'000750 
.000000 
.001050 
.001200 
.001350 
.001550 
.001600 
.001650 
.001850 
.002260 
.00C900 

.'004600 
.005800 
.006050 
.006900 
!008400 

'.011200 

.013000 

,014750 

.016700 

.018350 

.020250 

.022500 

.024750 

.026800 

.029050 

.031760 

.034860 

.038400 

.042500 

.047500 

.058760 

.061260 

.0700 

.1000 

.1200 

Inch. 

a 

.000100 
.000200 
.000160 
.000160 
.000160 
.000150 
.000150 
.000150 
.000150 
.000200 
.000050 
.000050 
.000200 
.000400 
000650 
.00.000 
.000700 
.000700 
.000750 
.000850 
.001500 
.001450 
.001350 
.001900 
.001650 
.001050 
.001650 
.001900 
.002250 
.002250 
.002060 
.002250 
.002700 
.003100 
.003560 
.004100 
.005000 
.006250 
.007500 
.008760 
.0800 
.0200 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Xlaatio  limit. 



' 

j«.... 

■ 

^ 

1 

General  eummary. 

Tensile  strength  per  square  inch  of  orisinAl  section pounds..  102,800 

Elastic  limit  per  Maare  inch  of  original  section do —    62,000 

EIoDgatioD  per  inch  sfter  mptare Inch . .    0. 1700 

Elongation  per  inch  under  strain  at  elastic  limit do 001660 

Redaction  in  diameter  at  point  of  mptnre do 065 

Rednctiou  in  area  after  rupture,  per  oentnm  of  original  section SSlO 

Position  of  rapture I'MOfrom  neck 

Character  of  broken  surface , granular;  dull  spot  at  the  circumference 

Elongation  of  inch  sections ^ ".15,  Mr 


TESTS  OP  IBON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3307. 
Marks,  "^^^ 
I>iameter/''.605. 
SeetiODal  area,  .20  square  inch. 


79 


▲ppllMl  loads. 

TBlirmntttHi 

oOOOMnTQ 

ekmcatlon 
perlneh. 

PonnaiMiit 
•et. 

SoooeMiTe 

permanent 

aet. 

Bemarka. 

ToUL 

^""fSsr 

PMNMb. 

200 

1,000 
2,800 
8,000 

4,000 
5.080 

7,000 
8;  800 
0.000 
«,M0 
8^800 

iSooo 

PkWIMlt. 

1,000 
6.000 
10.000 
15.000 
20.000 
26,000 
SOL  000 
86,000 
40L000 
45,000 
48,000 
48.000 
50.000 
61,000 
68,000 
68,000 
64.000 
66,000 
56,000 
67,000 
68.000 
60^000 
00.000 
82,000 
64.000 
88.000 
88,000 
70.000 
72.000 
74,000 
70^000 
78,000 
80,000 
82,000 
84,000 
80.000 
88^000 
80.000 
02.000 
83;  850 

IndL 
0. 

.000100 
.000260 

'.000760 

loouoo 

.001250 
.001400 
.001660 
.001000 
.002760 
.004000 
.005060 
.'000760 
.007800 
.008160 
.OOMOO 

; 010050 
.011660 
.012260 
.014230 
.010000 
.017850 
.020050 
.022000 
.025000 
.027250 
.080100 
.088700 
.087100 

!040500 
053000 
!  000500 
.0700 
.0000 
.1200 

JndL 
Oi 

.000100 
.000160 

:  000160 
.000160 

.'000150 
.000160 
.000150 
.000160 
.000060 
.001160 
.002150 
.000760 
.001100 
.000760 
.000650 
.000750 
.000760 
.001000 
.000000 
.000700 
.002000 
.001750 
.001850 
.002200 
.002650 
.002400 
.002250 
.002850 
.063000 
003400 

!o04500 

.006600 

.007500 

.0006 

.0200 

.0300 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Initial  load. 

• 
Slaatio  limit. 

10,200 

10.400 

1^400 
lS808 

11^880 

11,200 
11,480 
11.000 
11,800 
1X008 
1^488 
1^800 
S28O 
U^fOO 

lis; 
$s 

18,008 
18,800 

' 

'    R200 

i    17,000 

18,000 

18L400 

SfTf 

Gtm^al  OMmnwiry. 

Tewafla  atwfth  per  aqoare  Inch  of  original  aeotion poonda..    08,850 

*'—'!  per  aqnaro  inch  of  original  aeotion do —    49,000 

.perfaidiafterniptara Inch..    0.2160 

.. ji  per  ineh  under  atrain  at  elaatlo  limit do 001600 

BadoeOkm  in  diameter  at  point  of  mptoie do 125 

Sedaedoo  in  are*  after  rapture,  per  oentam  of  original  aeotion 43.8 

BaeitJoo  of  rapture ''.85  from  neck 

Ckaneter  of  broken  aarfaoe ailky 

~  I  of  inch  aeetioiia 'Ml,".32» 
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TESTS  OF  IRON,   STEEL,  AND  OTHER  MATERIALS. 


iro.3308. 


Marks,  «»^J 

DJameter,'".805. 

Sectional  area,  .20  sqaare  inch. 


1i.«r 

elongation 
perlnoh^ 

Pemument 

Mt. 

Snooetsive 

Mt. 

Bemwlu. 

ToiaL 

Perequue 
inch. 

Poundt. 

200 

1,000 

.    2,000 

8.000 

4,00(f 

5.000 

6,000 

7,000 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11.800 

12,000 

12,400 

12,800 

13,200 

18.600 

14,000 

14.400 

14.800 

16,200 

15,600 

16,000 

16,400 

16,800 

17.200 

17,600 

17,860 

Powndt. 
1,000 
^000 
10,000 
15^000 
20,000 
25,000 
30,000 
85.000 
40,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50,000 
51,000 
62,000 
53,000 
fri.000 
65,000 
66.000 
67,000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86.000 
W,000 
80,800 

Jneh. 

0. 

.000160 
.000300 

.000460 

.000650 

.000850 

.001000 

.001200 

.001360 

.001600 

.001550 

.001600 

.001600 

.001660 

.001700 

.006400 

.007100 

.007750 

.008600 

.009500 

! 010350 

.011400 

.012400 

.013500 

.014550 

.016500 

.018600 

.020850 

.023850 

.0260.':0 

.029000 

.032250 

.036100 

.040360 

.045360 

.052000 

.060250 

.0700 

.0900 

.1850 

Inch. 
0. 

.000150 
.000150 
.000150 
.000200 
.000200 
.000150 
.000200 
.000150 
.000160 
.000060 
.000060 

o'. 

.000050 

.000050 

.004700 

.000700 

.000650 

.000850 

.000900 

.000860 

.001060 

.001000 

.001100 

.001050 

.001950 

.002100 

.002250 

.002500 

.002700 

.002950 

.003250 

.003850 

.004250 

.005000 

.006650 

.008250 

.009750 

.0200 

.0450 

Inek, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 

0. 

Initial  load. 
KUstio  limit 

Tendlertnogth. 

Gwerdl 

Tensile  strength  per  a^iUMW  inch  of  original  Motion ponnds..       88,800 

Blastio limit  per  square  inch  of  original  section  do....       60,000 

Elongation  per  incn  aftermptnre inch..       0.1400 

Elongation  per  inch  under  strain  at  elastic  limit do 001700 

Redaction  in  diameter  at  point  of  raptnre do....  .145 

Redaction  in  area  after  rapture,  per  centum  of  original  section 49.1 

Position  of  rupture  ".00fh>m  neck 

Character  of  broken  surfkce silky 

Elongation  of  inch  soctlona , ".«4*,  ".14 


TESTS   OF  IBON,   STEEL,    AND   OTHEB  MATBBULS. 

Ko.  3309. 

Marks,  "t^' 

Diameter,  ".505. 

Sectional  area,  .20  gqdare  inch. 
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Applied  loads. 

ptruioh. 

SnoMMiTe 
elongation 
perinoh. 

Permanant 
aet 

SnooeaaiTO 
set 

Bemarks. 

ToUL 

Perwroare 

JPovndM. 

200 

1,000 

2,000 

8.006 

4,000 

5,000 

0.000 

7,000 

8,000 

8,000 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,800 

11,800 

12,000 

11^400 

12.800 

18.806 

18,600 

14,046 

1^400 

14,800 

15,200 

16,000 
16.400 
16,800 
17,a)0 
17.600 
18.000 
18.400 

laooo 

18,200 
18,860 
18,808 

Pounds, 
1.000 
6.000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
45,000 
50,000 
51.060 
52,000 
53,000 
54,000 
65,000 
56.000 
57.000 
58^000 
59,000 
60,000 
62,000 
64.000 
16,000 
6H,000 
70,000 
72,000 
74,000 
76,600 
78.000 
80,000 
82,n00 
84,000 
86,000 
88,000 
80,000 
82,000 
84,000 
86,000 
88.008 
08,450 

Inek. 
0. 

.000100 
.000250 
.000400 
.000600 
.000750 
.000850 
.001100 
.001250 
.001450 
.001600 
.001650 
.001700 
.001700 
.001750 
.002150 
.004250 
.006250 
.007000 
.007500 
.008100 
.000900 
.011550 
.0132.00 
.015050 
.016750 
.018850 
.020750 
.023100 
.026350 
.028150 
.031250 
.034400 
.030000 
.043000 
.040000 
!  053750 
.062750 
.0750 
.1000 
.1400 

Inch, 
0. 

.000100 
.000150 
.000150 
.000-200 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000050 
.000050 

a 

.000050 
.  000400 
!002IOO 
.002000 
.000760 
.000500 
.000600 
.001800 
.001660 
.001700 
.001800 
,001700 
.002100 
.001800 

002350 
.002250 
.002800 
.003100 
.003150 
.004600 
.004000 
.006000 
.004750 

OObOOO 
'.012850 
.0250 
.0400 

IndL 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Inittalload. 
Blastlo  limit 

TensUe  strangth. 

1 

General  wmmary, 

TanadastivBgtyperBqvare  inch  of  orliciDal  section ponnds..    96,450 

Biaatte  Unit  per  Moare  inch  of  original  section ?**/•'    X*'i!?5 

Bla«i:atlon  per  inch  after  roptore.............. Inch..    O.I80O 

HoDga««i  per  Inch  nnderstraJn  at  elaatio  limit do 001750 

R«ducti«i  in  diamel«r  at  point  of  roptnre   ...   -^ do  ...       ^76 

RedacilMiiDsreaafterniptar©,  per  oentnm  of  original  section V-^-^L.      *''i. 

PeaitioBOf mptare      . ".85rromnecK 

Choacter  of  bSrokea  sorfaoe.  granular  1  silky  spot  at  ciroamfersnce.  Opened  eraoks  in  aurfisoe  of  stem 
XkagntkNiofiochaeotiona ".14.  ".23* 

H.  Ex,  16 6 
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T£8T8   OF  IRON,    STEEL,   AND   OTHER   MATERIALS. 
Fo.  3310. 


nBmJ 


Marks,' T,M 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


ElODgfttion 
perLioh. 

SaoeeMtre 
perloAh. 

Ml. 

Siiooms1t6 
permaaeBt 

.--. 

TotiO. 

PerMOAre 
inch. 

200 
1.000 
2,000 
8,000 
4,000 
6.000 
6,000 

tIooo 

8.000 
0,000 
10,000 
10,200 
10.400 
10.600 
10.800 
11,000 
11,200 
11.400 
11.800 
11.800 
12,000 
12,400 
12,800 
18^200 
18,600 
14,000 
14,400 
14,800 
18,200 
18,600 
16,000 
16,400 
16,800 
17.200 
17,600 
18,0U0 
18.400 
18,800 
19,090 

1.000 
6,000 
10.000 
18.000 
20,000 
28.000 
30,000 
88,000 
40.000 
48^000 
80.000 
81,000 
82,000 
88,000 
84,000 
88,000 
86,000 
87,000 
88;  000 
80,000 
60.000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.450 

IndL 
0. 

.000100 
.000250 
.000400 
.000000 
.000800 
.000950 
.001100 
.001250 
.001400 
.001600 
.002000 
.004250 
.005500 
!  006100 
.007000 
.007750 

'.009400 
.010050 
.011000 
.012650 
.014800 
.016280 
.018500 
.020750 
.022600 
.028000 
.028000 
.031050 
.034050 
.087350 
.041750 
.046250 
.062750 
068500 
:0650 
.0900 
.1800 

IndL 
0. 

.000100 
.000180 
.000180 
.000200 
.000200 
.000180 
.000180 
.000180 
.000180 
.000200 
.000400 
.002280 
.001250 
.000600 
.000900 
.000750 
.000850 
.000800 
.000650 
.000950 
.001680 
.001880 
.001780 

.002250 
.001860 
.002400 
.003000 
.008080 
.003000 

[004400 

.004500 

.006500 

.006750 

.0055 

.0250 

.0400 

IfUh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

OL 

InltUJload. 
BlMtiellnlt 

••••*•" 



...... 

General  eummaty, 

Tenalle  strength  per  sqiiftreinoh  of  orii<inal8eolion ponnds..    91^480 

BlMtle  limit  per  Moare  inch  of  original  seotlon   Il.do....    08^880 

BlongftUon  per  incn  after  rupture • Ineh..    0.2080 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Bedaction  In  diameter  at  point  of  rupture do 086 

ReducUon  in  area  after  rupture,  per  centum  of  original  section 88. 7 

Position  of  rupture ".86AromBeek 

Character  of  Broken  surface granular;  silky  spot  at  the  oircnmferaocs 

Klungatlon  of  inch  sections "aii^JO* 


TESTS   OF   mONi    STEEL,   Am)  OTHER  MATERIALS. 
No.  3167. 
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Marks,  «r^l/ 

Diameter,  ''.505. 

Sectional  area,  .20  square  iDch. 


▲ppliadlMids. 


TotaL 


Peraqom 


eraao] 
Inch. 


SUnifniAioii 
per  inch. 


SaoooMtre 
elon/caUon 
per  inoh. 


permanent 


TlemTlri. 


aoo 

1.000 
2.000 

S.000 
4.O0O 
6^000 
6,000 
7,000 
8,000 
0.000 
0.200 
0.400 
ft.  000 
0^800 
10^  060 
10.200 
10^400 
IOlOOO 

lo.eoo 

11,000 
11,200 
11,400 
11,000 
11,800 
12.000 
12,400 
12.800 
12,200 
12.000 
14,000 
14.400 
14.000 
15.200 

la^ooo 

16^000 
1C,400 
M,000 
17,200 
17,000 

laooo 

M.400 

181  aoo 

18^200 
18,800 
20.800 
20^800 


Pounds. 
1,000 
8,000 
10.000 
15,000 
20,000 
25^000 
30,000 
35.000 
40.000 
4S.0OO 
46.000 
47.000 
48,000 
48.000 
60.000 
51.000 
52.000 
53,000 
54,000 
55.000 
60^000 
57,000 
68,000 
88,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76L000 
78,000 
80,000 
8^000 
84,000 
86,000 
88,000 
80,000 
82.000 
84,000 
08,000 
06.000 
100,000 
101,500 


0. 

.000100 
.000260 
.000450 
.000600 
.000750 
.000850 
.001100 
.001250 
.001450 
.001500 
.001550 
.001550 
.001600 

«1700 
1700 
.001750 
.001000 
.002300 
.003100 
.003750 
.004500 
.005200 
.006100 
.007100 


.010050 

.011600 

.013300 

.015050 

.017250 

.018000 

.021000 

.023000 

.025400 

.028000 

.030750 

.034000 

.037000 

.041000 

.0475 

.0525 

.0575 

.0650 

.0650 

.1200 


0. 

.000100 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000050 
.000050 

0. 


Inch. 


Inch, 


InitiAl 


.000100 


.000150 
.000400 
.000800 
.000650 
.000750 
.000700 
.000900 
.001000 
.001800 
.001650 
.001550 
.001700 
.001750 
.002200 
.001750 
.002000 
.002000 
.002400 
.002600 
.002750 
.003250 
.003000 


SlMllo  limit 


.0065 
.0050 
.0050 
.0075 
.0200 


Tensile  strenjifth. 


Otneral  $ummary. 

TeBsfleMraiM^  per  eqiiAre  inoh  of  original  aectioB pounds..     101,600 

Kutle  limit  per  oqiuire  inoh  of  original  section do —       52,000 

BoBcatifla  per  Ibco  after  mptare inch..       0.2100 

BraSdon  per  Inch  under  strain  at  elsstio  limit do 001750 

Bsdnetion  In  diameter  at  point  of  rapture do —  .105 

Bednetftea  In  area  after  raptnzebpwoentam  of  original  section 87.1 

Poettioa  of  mptnre ''.TS  fh>m  neok 

Rhancferaf  MokensnrfiMe silky,  70  per  cent,  i  granolar,  80  per  oent. 

^^^loflachiectlona ".80*,  ".12 


84  TESTS   OP   IBON,    STEEL,    AND   OTHEB   MATERIALS, 

No.  3168. 
Marks,  3|K|iJ 
Diameter,  ''.506. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

Elonfratlon 
per  looh. 

SSncoessiTe 
eloDgation 
perinoh. 

Permanent 
set. 

Sacoea&ive 

permanent 

set. 

Bemaiks. 

Total. 

Per  square 
inch. 

Pouncft. 

2U0 

1.000 

2,000 

8,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10.000 

10,200 

10.400 

10.600 

10,800 

11,000 

11.200 

11,400 

11,600 

11,800 

12,000 

12,400 

12.800 

13,200 

13.600 

14.000 

14.400 

14.800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,600 

18.000 

18,400 

18,800 

19,200 

19.600 

20,000 

20,400 

20,710 

1,000 
6,ti00 
lO.OOO 
16,000 
20.000 
25,000 
80,000 
86,000 
40, 000 
46.000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
56,000 
57,000 
68.000 
.S9.000 
60.000 
62.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
103,650 

Inch. 
0. 

.000150 
.000300 
.000400 
.000600 
.000750 
.000900 
.  001050 
.  0U1250 
.001400 
.001600 
.001660 
.001700 
.001760 
.001800 
.  001850 
.002200 
.  002800 
.003300 
.004000 
.004750 
.  006250 
..007900 
.000350 
.011000 
.012650 
.014600 
.OUilOO 
.017850 
.020050 
.022000 
.024500 
.026800 
.0*291 50 
.  032100 
.035100 
.039250 
.043600 
.048100 
.0550 
.0625 
.0800 
.1050 

Jneh. 
0. 

.000160 

.000150 

.000100 

.OOOl'OO 

.000150 

.000150 

.000150 

.000200 

.000150 

.000200 

.000050 

.000050 

.000050 

.000050 

. 000050 

.O00.<60 

.000600 

.000600 

.000700 

.000760 

.001500 

.001650 

.  001450 

.001660 

.001650 

.001850 

.001600 

.001750 

.002200 

.001950 

.  002600 

.002300 

.002350 

.002950 

.003000 

.004150 

.  004250 

.004600 

.0069 

.0076 

.0176 

.0260 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000060 

Jneh. 
0. 

Initlalload. 
Elastio  Umlt 

.000050 

• 

General  aummaty. 

Tensile  strenpcth  per  sqaare  inch  of  orlfdnal  section ponnds..  108,560 

Elaatio  limit  per  saaare  inoh  of  ori|^nal  section do  ...     55^000 

Elongation  perincfi  afU»r  rapture inch..    0.1650 

Elongation  per  inch  ander  strain  at  elastic  limit do 001850 

Reduction  In  diaule^'r  at  pointof  rapture do 095 

Reduction  in  area  after  rupture,  per  centom  of  original  section M.0 

Position  of  rupture * ".45  from  neck 

Character  of  broken  surface silky,  60  per  oent. ;  granular,  40  per  cent 

Elongation  oflnch  sections — •.*•»•.*...* » *•••..•• ".09,  ".24* 


TESTS  OF  ISOM,   STEEL,  AND  OTHER  MATERIALS. 

No.  3484. 

Marks,  "y 

Diameter,  ".606. 

Sectional  area,  .20  square  iooh.  • 
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AppUedkMdi. 

^s?:s- 

Saooeadre 

eloDRation 
per  inch. 

Permanent 
set. 

Snoceeelye 

permanent 

aet. 

Bemarka. 

TotiO. 

P«rMmaze 
Ineh. 

aoo 

1,000 
2.000 
3.000 
4,000 
fi.O0O 
«.O0O 
7,000 
8.000 

iMWMlt. 

1,000 
6,000 
10,000 
16,000 
20.000 
25,000 
80,000 
85,000 
40,000 
46,000 
4i,000 
47,000 
48,000 
49,000 
50.000 
61.000 
62.000 
63.000 
64,000 
55.000 
56.000 
57,000 
58.000 
60.000 
00.000 
02,000 
64.000 
08.000 
08.000 
70,000 
72.000 
74.000 
78,000 
78,000 
80.000 
82,000 
81000 
86.000 
88,000 
90.000 
92,000 
93^100 

0. 

.000160 
.000850 
.000500 
.000050 
.000860 
.     .001000 
.001150 
.001390 
.001500 
.001650 
.001550 
.001600 
.001650 
.001700 
.001800 
.001850 
.001900 
.002250 
.004250 
.005050 
.006500 
.007600 
.008500 
.009260 
.011300 
.013250 
.015250 
.017250 
.019500 
.022300 
.025300 
.028000 
.030050 
.034500 
.038500 
.043750 
.049500 
.067260 
.0650 
.0900 
.1300 

Inch, 
0. 

.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
000050 
0. 

.000060 
.000050 
.000050 
.000100 
.000050 
.000050 
.000350 
.002000 
.001400 
.000850 
.001000 
.001000 
.0OU75O 
.002050 
.001950 
.00*2000 
.002000 
.002250 
.002800 
.003000 
.002700 
.002650 

.oa?85o 

.004000 

.005250 

.005750 

.OOT750 

.007760 

.0250 

.0400 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Imoh. 

0. 

Initial  load. 
Elaatio  Umit. 

Tenaile  atrength. 

9  000 

9;  200 
9.400 
9.000 

10,000 

10.200 

10,400 
10,000 
1Q.8D0 
11,000 
11,200 
11,400 
11.000 
11,800 
12.000 
12,400 
12.800 
12.300 
13,000 
11000 
14,400 
11809 
16^200 
19^000 
10,000 
10,400 
10,800 
17.200 
17,009 

laooo 

181400 
18,920 

Gtneral  mmmary. 

Teorile  airencth  per  aqonie  inch  of  original  aeotion ponnda..    93,100 

Slastie  liinlt  per  aqn»re inch  of  original aection ...do  ...    63.000 

Elongatian  par  tncn after  rapture inch..    0.2500 

EloDfcaUon  per  inch  under  airain  at  elaatio  limit do  ...  .001900 

Redncikm  in  diameter  at  point  of  raptare do 145 

Bedaetion  in  area  after  rnptare,  per  oentnm  of  original  aeotion 49.1 

PoeltkA  of  rapture V'flromneok 

Character  of  nrofcen  sufSMe ailky 

lof  inchaeetiona "J4*,".l 


8C  TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 

Ko.3485. 

Marks,  %^^ 

Diameter,  ''.505, 

Sectional  area.  .20  square  inch. 


AppUed  loads. 

Elonsatioii 
X>cr  mch. 

SnoceMhre 
elongation 
p«r  Snoh. 

Permanent 

sec. 

SocoeaaiTe 

permanent 

aet. 

Bemarks. 

ToUl. 

Per  Muare 
incli. 

PmmdM. 
200 
1.000 
2,000 
8.000 
4.000 
6.000 
6.000 
7,000 
8,000 
9.000 
10.000 
10.200 
10.400 
10,600 
10,800 
11.000 
11,2(« 
11,400 
11.600 
11,800 
12,000 
12,400 
12,800 
13.206 
13.600 
14.000 
14.400 
14.800 
16,200 
15^600 
16.000 
16.400 
16.800 
17.200 
17.600 
18.000 
18,400 
18.800 
18.800 

Povnda. 
1.000 
5,000 
10.  000 
15.000. 
20.000 
25,000 
30,000 
35.000 
40,000 
46.000 
50.000 
51.000 
62.000 
63.000 
54.000 
55.000 
56,000 
67.000 
68.  (MX) 
69,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84.000 
86.000 
88,000 
90.000 
92.000 
94.000 
94.300 

Inch. 
0. 

.000150 
.000360 
.000500 
.000700 
.000850 
.001000 
t 001200 
.001350 
.001500 
.001700 
.001750 
.001800 
.001850 
.001950 
.003000 
.004500 
.005850 
.006800 
.007600 
.006600 
.010500 
.012500 
.014350 
.  016.300 
.018600 
.021000 
.0-23500 
.026250 
.  0-29350 
.032660 
.  036300 
.040750 
.046250 
.05.9000 
.062760 
.0800 
.1050 
.1250 

Indi. 

0. 

.000150 
.000200 
.000160 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 

.oooeoo 

.000050 
.000050 
.000060 
.000100 
.001050 
.001500 
.001860 
.000960 
.000800 
.000900 
.002000 
.002000 
.001850 
.001950 
.002300 
.002400 
.002500 
.002750 
.003100 
.003300 
.003660 
.004450 
.005600 
.006750 
.009750 
.017250 
.0250 
•     .0200 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

Initlalload. 
ElaaUc  limit. 

TenaUe  atrength. 

Ottieral  summary, 

Tenalleatrengthperaqnareinohof orisinalaeotion ponnda..    94,300 

Slaatlclimit  per  square  inch  of  original  section do 64,000 

Elongation  per incFi  after  rapture inch..    0.2400 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001950 

Redaction  in  diameter  at  pel  ut  of  mptnre do 135 

Redaction  in  area  after  niptare,  percentamof  original  section 46.2 

Position  of  riiptare ".86  flrom  neek 

Character  of  broken  surface eilky 

Elongation  of  inch  sections ".33*,  'MS 


TESTS,  OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 


^^aietor,  ''''.505, 

Seetmnal  area;  .20  sqaare  inch. 


ISo.  3169. 


.050000 

.0560 

.0650 

.0660 

.1160 


eloagfttioD 
perlnoh. 


0. 

.000160 
.000150 
.000150 
.000200 
.000150 
.000200 
.000160 
.000160 
.000150 
.000160 
.000060 

0. 

.000060 
.00U050 
.000200 
.001000 
.001000 
.000060 
.000600 
.001000 
.001450 
.001700 
.001750 
.001900 
.001760 
.002400 
.001700 
.002000 
.002000 
.002350 
.002900 
.002900 
.003000 
.004250 
.004750  ' 
.005500 
.0060 
.0100 
.0200 


Permanent 

set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saocesaiye 

permanent 

•et. 


Inah. 


Bemarks. 


Initial  load. 


Elaatio  limit. 


Tensile  strenKth. 


General  eummarif, 

_^      ^ ..w  ^^-^  m^tamr^  inch  of  orlarinal  section pounds..    90,1 

ISr^i^MS^mMSi^BChotmi^wtMaa fT.do...    64,( 

•*  -**^^^^*^^?LJXirffc«rnipture.T. inch..    0.2( 

»«i«toS  under  atrain  at  elasticlimit do 001' 

rSdiametcrat  point  of  mptare do C 

A  1a  Axea  »ft«r  rapture,  per  oentam  of  original  section 34 

kttfTuvtare ".76  from  ne 

€^^«n«hM-of  iMcMisarfaee  .granular,  60  per  cent. ;  silky,40  per  cei 

^^^^     ^^oClaakaMtiaBa ".28*." 


88  TESTS   OP   IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  3170. 

Marks,  '^Tfi"" 

Diameter,  ^'.505. 

Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

Elonffation 
permch. 

Suooeaaive 
elongation 
perlnoh. 

Pennanent 
set. 

Saoceeeire 

permanent 

■et. 

Bemarks. 

TotoL 

Per  aqnare 
inch. 

Poundt. 

200 

1,000 

2^000 

8,000 

4.000 

5,000 

6.000 

7,000 

8.000 

9.000 

10.000 

.  10,200 

•  10.400 

10.600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12.400 

12,800 

18,200 

13,600 

14,000 

14.400 

14.800 

16,200 

16^600 

16.000 

16,400 

16.800 

17.200 

17,600 

18,000 

18,400 

18,800 

19,200 

19,600 

20,000 

20,870 

P9undt. 

1.000 
6.000 
10,000 
16.000 
20,000 
26.000 
80.000 
86,000 
40.000 
46,000 
60,000 
61.000 
62.000 
63.000 
64,000 
66.000 
56,000 
67.000 
68,000 
69.000 
60.000 
62,000 
64.000 
66.000 
68,000 
70,000 
72.000 
74,000 
76.000 
78.000 
80.000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
06,000 
98.000 
100,000 
101.860 

Inch, 
0. 

.000100 
.000260 
.000460 

!000800 

.000960 

.001160 

.001300 

.001460 

.001660 

.001700 

.001800 

.002350 

.003100 

.004000 

.004760 

.006500 

.006500 

.007250 

.008100 

.009160 

.010600 

.012850 

.014350 

.016100 

.  017700 

.019500 

.021600 

.023400 

.025860 

.0-28500 

.030750 

.088550 

.037250 

.041000 

.045250 

.050^50 

.056400 

.0626 

.0800 

.1100 

Ineh. 
0. 

.000100 
.000150 
.000200 
.000200 
.000160 
.000150 
.000200 
.000150 
.000150 
.000200 
.000050 
.000100 
.000560 
.000756 
.000900 
.000750 
.000756 
.001000 
.000750 
.000850 
.001050 
.001450 
.001750 
.002000 
.001750 
.001600 
.001800 
.002100 
.001800 
.002450 
.002650 
.002250 
.002800 
.003700 
.003750 
.004250 
.005000 
.0C6150 
.0061 
.0175 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ifieh. 
0. 

Initial  load. 
Slastic  limit 

Tensilo  atawngtb. 

^ 

•■"••*" 

General  eummarjf. 

Tensile  strenj^h  per  nqnare  Inch  of  original  section pontida..  101,860 

Elastic  limit  per  aqnare  inch  of  original  section do 62,000 

Elongation  per  inch  after  mptnre inch..    0.1900 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001800 

Rednotionin  diameter  at  point  of  mptnre do 105 

Rednetion  in  area  after  mptnre,  per  oentnm  of  original  section 87.t 

Position  of  raptnrs ".SOfVomneck 

CbanMster  of  broken  snrftoe silky.  60  per  oent ;  granolar,  60  per  eeoL 

Xloogatloii  of  ineh  sections , ''.10,  ".28* 


TESTS  OP  moN,   StEfiL,   AKD   OTfi£B  MATERIALS. 
Ko.3306. 

32BaJ 

SectioDol  area^  .20  square  inch. 


^ppUediomdm. 


Total 


/JVr 


faeli.         I 


KlongfttloB 
peruieh. 


Saooetsiye 
intloii 
ueh. 


perl 


Ftnuaent 


SaooeasiTd 

permanent 

set 


BgmarlM. 


B,aoo 
10,000 
is^ooo 

20,€fOO 
96^000 
90,000 
35,000 
40^000 
45wOOO 

ba,€iOO 
51, 000 


fisTooo 

50,000 
6T.  000 

80. 000 

02,  000 


70.000 
7^.000 

»'25£ 
82,000 


8S.OOO 

»o-?22 

92,000 

90,000 
OT.oeo 


JhdL 
O. 

.000100 
.000260 
.000460 
.000600 


.000950 
.001100 
.001250 
.001450 
.001660 
.002650 
.003250 
.003000 
.004560 
.005350 
.000100 
.007000 
.007600 
.008400 
.000100 
.010050 
.012600 
.  014150 
.010250 
.018100 
.020350 
.022760 
.025100 
.027500 
.030500 
.033750 
.037400 
.041500 
.046300 
.052500 


.0700 
.1000 
.1400 


0. 

.000100 
.000160 


.000160 
.000200 
.000150 
.000160 
.000150 
.000200 
.000200 
.000900 
.000700 
.000660 
.000650 
.000800 
.000750 


.000600 
.000800 
.000700 
.001850 
.001650 
.001550 
.002100 
.001850 
.002250 
.002400 
.002850 
.002400 
.008000 
.003250 
.008650 
.004100 
.004800 
.006200 
.007750 
.009750 
.0300 


Inoh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh, 


InifcUlloAcL 


BlMtio  limit 


TensUe  strength. 


GefMral  iwmmary, 
_..   .^^«.  aatiflffe  ineh  of  originel  section pounds..       91 

KUrticUmltp«rw^»^^^         ^y^ inch..       0. 

ll*"SSS^tocfe~der.&^natdjstlcUmlt do 0( 

**«***#*^5?a*iSn«ter*»  point  of  mpture do.... 

|;SSSffiito^^S&rra^tare.percentnm^  ^..^.^^ 

Si:SS^o7«SK^Vari^ 

\£S25«»«'*******'*'"^ 


90         TESTS  OF  IRON,   STEEL,   AND   OTHEB   liATBBIALS. 

No.  3306. 

Marks,  ^^^^ 

Diameter,  ".606. 

Sectional  area,  .20  sqaare  inch. 


Appliod  loads. 

SoooeMlTe 
eloniation 
per Ineh. 

PemuuiMit 
aet 

SwMMitva 
pemiMMBt 

Mt 

SeniMkt. 

TotoL 

PerMKiAre 

Pounds^ 
200 
1,000 
2,000 
8.000 
4,000 
6.000 
6,000 
7.000 
8.000 
9,000 
9,200 
9,400 
9.600 
9.800 
10,000 
10,200 
10,400 
10,600 
10,800 
11.000 
11,200 
11,400 
11,600 
11,800 
12,000 
12.400 
12,800 
13,200 
13,600 
14,000 
14.400 
14,800 
15.200 
15.600 
16,000 
16.400 
16,800 
17,200 
17.600 
18,000 
18,400 
18,800 
19,200 
19,240 

PMNMi0. 

1.000 
6,000 
10.000 
15.000 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50.000 
51.000 
62,000 
63,000 
54.000 
55,000 
56.000 
67,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66.000 

ttlooo 

70.000 

SlooS 

76,000 
78,000 
80,000 
88,000 
84.0C0 
86,000 
88.000 
90.000 
92,000 
94,000 
96.000 
96^200 

Inch. 
0. 

.000100 
.000260 
.000400 
.000600 
.'000750 
000900 
;  001050 
.001250 
.001450 
.001500 
.001650 
.001600 
.001700 
.002100 
.002750 
.003760 
.004600 
'.006500 
.006160 
.007000 
.007800 
.008000 
.009260 
.010100 
.011900 
.013700 
.015300 
.017250 
.019500 
.021500 
.024000 
.026760 
.029260 
.032150 
.085850 
.089250 
.044000 
.049260 
.056760 
.0650 
.0750 
.1100 
.1460 

IfUh. 

0. 

.000100 
.000150 
.000150 
.000200 
.000150 
.000160 
.000150 
.000200 
.000200 
.000060 
.000060 
.000050 
.000100 
.000400 
.000660 
.001000 
000860 
!000900 
.000050 
000860 
'.000800 
.000800 
.000660 
.000^ 
.001800 
.001800 
.001600 
.001960 
.002260 
.002000 
.002500 
.002750 
.002500 
.002000 
.003200 
003000 
.'004750 
.006250 
.006500 
.009250 
.0100 
.0360 
.0868 

Inch, 
0. 

.OOOOfiO 
.000660 
.000060 

!  000060 
.000060 
.000068 
•OOOOfiO 

Inek. 
8. 
.000060 

0. 

0. 
0. 
0. 
0. 
0. 
8. 

Initiial  load. 
Slaatlc  limit 

TfloaUa  strengtli. 



General  ewnmary. 

Tensile  atrength  per  square  inob  of  orlsinalMctioii poonda..    96^206 

Elssdo  limtt  per  square  Inch  of  original  Beotion do....    48,009 

Elongation  per  inon  after  mptore Inoh..    0.2108 

Elongation  per  inch  onder  strain  at  elastio  limit do 801780 

Redifotion  in  diameter  at  point  of  roptnxe do 116 

Redaction  in  area  after  mptare,  per  oentom  of  oiiglnalaection 40.8 

Position  of  rapture "Mtnmmeok 

Charaoteref broken sozfMe ■Ubyi  tnoe of  gnnnlatiOB 

Slengatlon  of  inch  aeotlons ".18, ''.28* 


TESTS  OF  IBON,   STEEL,   AND  OTUEB  MATEBIALS. 


91 


No.  3478. 
Alarka,  ^J^' 
ZMameter,  ".505. 
Sectional  area,  .20  square  inch. 


/        ^psOittd  lamdm. 

1 

1  ISkmcfttloii 
per^oh. 

SoooMstye 

set. 

SuooeMlTe 

pemuuient 

■et. 

RemArkB. 

1  Tot^  l^'-iiST" 

'tool         i.«2        «^„,„ 

Ineh. 

0. 

.OOOIM 
.000150 
.0002M 
.000150 
.000150 

.oooaoo 

.000200 
.000150 
.000150 
,000050 
.000050 
.001450 
.001750 
.000600 
.000900 
.000750 
.090760 
.000750 
.001150 
.000600 
.000600 
.000900 

! 001100 

.001050 
.001350 
.001600 
.002050 
.002200 
.M2350 
.002500 
.002500 
.002650 
.003250 
.003400 
*004400 
;004450 
.000760 
.007500 
.010500 
.018760 
.0860 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 

0. 

Initial  loftd. 
Ekstio  Umit 

Tensile  sttength. 

&«M      1           90,000 

TMO    1        ae^ooo    \ 

.000750 
.000060 
1 001160 
•  OOISOO 
.001450 
.0015M 
.001550 
.003000 
.004760 
.005850 
.006260 
.007000 
.O077M 
006500 
.009650 
.010260 
.010860 
.  011750 
.012860 
.013000 
.015260 
.016760 
.018800 
.021000 
.023360 
.025850 
.028350 
.031000 
.034250 
l087650 
.042060 
.0M600 
.053250 
.000750 
.071250 
.0900 
.1260 

9^400 

11 

4T.  OOO 

*2-222 

49,  MOO 

1^1,  <»oo 

«^*222 

&3»  OOO 
M^OOO 

»;ooo 

Sol  OOO 
OS.  OOO 

•«^?22 

aooo 

aioo 

it  MO 

itooo 

ILOOO 

uooo 

ik 

18.100 

m\  li 

Uto 

0       I                »».5»^ 

Gtntral  tummary. 

L  n«r  aaiMve  inch  of  original  aeetion pounds..    03,500 

; \\^\t.  n«r  MOAra  inch  of  originiS  Motion do....    47,000 

"^^^STtoSbatter rupture* inch..    0.1550 

wrte«h  under  attain  at  elaatio  limit do 001550 

I A  diameter  at  point  of  mptuie.... do JJ76 

_k  In  area  after  mpta^^  per  oentom  of  original  section 27.4 

Tnf  nmtnze ".38fh)in  necli 

»f  iSokeuaurftoe silky.  50  per  cent  i  granular.  50  per  cent. 

lof  Inehaeotioiia '7.M.".22» 


92  TESTS  OF  ittON,   STfiEL,   AMD  Otd^tt  MATEBtALS. 

No.  3479. 
Marks,  ^^ 
Diameter,  ''.506. 
Sectional  area,  .20  square  inch. 


AppUedlMMli. 

perBMh. 

SaeoMihre 
•longstion 
per  Inch. 

PermmoMit 
set. 

SnoooMtre 

BeoiMks. 

Total 

PwaooAre 

PoimmU. 
200 
1.000 
8.000 
8,000 
4,000 
6,000 
6.000 
7,000 
8,000 
8,200 
81400 
81600 
8,800 
0,000 
9,200 
0,400 
0.600 
9.800 
10.000 
10.200 
10.400 
10.600 
10,800 
11.000 
11,200 
11.400 
11,600 
11.800 
12.000 
12,400 
12.800 
18,200 
13.600 
14,000 
14,400 
14,800 
16,200 
16,600 
16.000 
16.400 
16,800 
17,200 
17,000 
17.060 

PovM$. 
1,000 
6.000 

10,000 
16,000 
20,000 
25,000 
80,000 
86.000 
40,000 
41.000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
40.000 
60.000 
61,000 
52,000 
53.000 
54,000 
55,000 
66.000 
67.000 
68,000 
50,000 
60,000 
62,000 
64.(00 
66,000 
08,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82.0P0 
84,000 
80,000 
88,000 
80,800 

Inek. 
0. 

.000150 
.000300 
.000500 
000<t60 
.000850 
.001000 
.001150 
.001850 
.001400 
.001450 
.001600 
.001500 
.001700 
.004650 
.005250 
.006500 
.006760 
.007400 
.008150 
.009000 
.009750 
.010000 
.011360 
.012100 
.013100 
.014000 
.016060 
.016000 
.018000 
.020400 
.022600 
.025000 
.027750 
.031000 
.034000 
.037650 
.042260 
.048000 
.054250 
.062500 
.077500 
.005500 
.1600 

Jnek. 
0. 

.000150 
.000160 

000800 
! 000160 
.000200 
.000160 
.000150 
.000200 
.000050 
.000050 

000050 

oj 

.000200 
.002850 
.000700 
.001260 
.000250 
.000650 
.000750 
.000850 
.000750 
.000860 
.000750 
.000750 
.001000 
.000000 
.001050 
000050 
.002000 
.002400 
.002200 
.002400 
.002760 
.003260 
.003000 
.003660 
.004600 
.006750 
.006260 
.008250 
.016000 
.0180 
.0646 

Inek 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

InitliakMid. 
BlMtto  limit. 







,,...,,•,,,, 

Otneral  fummarff. 

Tensile  strength  per  sqiiare  Inoh  of  origin*!  seotion poonde..    80,800 

Bleetio  limit  per  sqoare  incli  of  origins  eeotion do  ...    441000 

Elongation  per  incn  after  mptiiTe inoh..    0.8350 

Elongation  per  inch  under  strain  at  elastlo  limit do  ...  .001500 

Bedaction  in  diameter  at  point  of  mptare do 125 

Reduction  in  ana  after  mptare,  per  eentum  of  original  eeotion 48.3 

Position  of  ntptore Vftomneek 

Character  of  broken  snrfaee «. atlkj 

Xlongation  of  inoh  Motions "J**,".!* 


TESTS  OP  JBOir,  STEEL,  AND  OTHER  MATEBIAL8. 

1^0.3324. 

Marjks,  "rfj^'^ 
Diameter,  '"JWi. 
8eotJoa»l  area,  .20  sqaare  inch. 
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Applied  JoadflL 


'■'**  i^'^ir 


oh. 


.  oooioa 


,ooa-7£ 


.  €>OltS€P 
001300 

. ooxeoo 

0013A0 
003£00 


OO90^ 


o<r7205 


:ox3252 

0*3TOO 

.o«so 

.0800 


elmgnUoD 
per  bch- 


.O0010& 
.000150 
.000200 
.000160 
.000150 
.000200 
.000200 
.000150 
.000160 
.000150 
.000050 
.000200 
.000100 
.001060 
.000700 
.000650 
.000700 
.000760 


.000800 
.000700 


.001860 
.001000 
.001760 
.001260 
.001500 
.002000 
.001750 
.002250 
002000 
.002100 


.003250 
.003000 
.003750 


.005750 

.010100 

.0054 

.0150 

.0300 

.0150 


pprnunent 


Inch, 

0. 
0. 
0. 
0. 
0, 
0. 
0, 
0. 
0. 


fncK. 


B^DQftrJro. 


Inltiil  IcMid. 


ElMtk  VtmiU 


TcDnile  atr«igtb» 


General  eummary. 


100.050 
40.000 
0.1000 

.001650 
.105 


^^^  inob  of  origiiua  section pounds 

Tensile ■t«ii«tbi^rs^«^S»'^f  origfnJseoUon do 

SSJS^^^^\^'^if^ln?ofTiiptnrs do.. 

S!^w->  oC  Tu^fcace. - -r-i,--!         ' tUky  ;  interspersed  wlih icnnnlnr  metal  tA the ciromnferenoe 

cSSSUof^ijoiwttwjes^:: "u)^«.»« 
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TESTS  OF  IBON,  STEEL,  AND   OTHER  MATERIALS. 


No.  3326. 
Marks,  "^^^ 
Diameter,  ".605. 
Sectional  area,  .20  sqoare  inch. 


Applied  loads. 

peruioh. 

SnoeewtTO 
elongitioD 
permoh. 

Pennane&t 

Mt. 

BaotMtaiTV 

Bcmwkfl. 

ToUl. 

PerMOAre 
Innh. 

Poundf. 

200 

1,000 

2,000 

3.000 

4.000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

13,800 

13,200 

13,d00 

14,000 

14,400 

14,800 

16,200 

15.000 

16,000 

16.400 

16,800 

17.200 

17,600 

18.0C0 

18,400 

18.800 

19,200 

19.600 

20.000 

20.400 

20,800 

20,950 

Poundt. 
1.000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
85,000 
40,000 
45.000 
60.000 
51.000 
62,000 
53.000 
54.000 
55.000 
56.000 
57,000 
58.000 
69.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86,000 
88,000 
90,000 
92,000 
94.000 
90,000 
98.000 
100.000 
102.000 
104,000 
104,750 

0. 

.000150 
.000350 
.000600 
.000650 
.000850 
.001000 
.001200 
.001350 
.001550 
.001750 
.001800 
.001850 
.002100 
.002400 
.003000 
.003600 
.004150 
.004850 
.005560 
.006100 
.007700 
.009060 
.010600 
.012100 
.013750 
.  015150 
.016050 
.018500 
.020600 
.022400 
.024550 
.027000 
.029150 
.032000 
.035100 
.038600 
.042550 
.047350 
.063500 
.060750 
.0675 
.0950 
.1150 

IndL 
0. 

.000150 
000200 
'.00O16O 
.000150 
.000200 
.OOOli^ 
.000200 
.000150 
.000200 
.000200 
.000050 
.000060 
.000250 
.000800 
.000600 
.000600 
.000550 
.000700 
.000700 
.000550 
.001600 
.001860 
.001560 
.001600 
.001650 
.001400 
.001800 
.001550 
.002000 
.001900 
.002150 
.002450 
.002150 
.002860 
.003100 
.003500 
.003950 
.004800 
.006150 
.007250 
.006750 
.0275 
.0200 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

InitiftUoad. 
BlMtio  limit 

Tensile  strength. 



General  9i»mmary. 

TensUe  sirenfftb  per  square  inch  of  originsl  section ponods..  104.750 

Elssticlimit  per  square  inch  of  original  section do —    62,000 

Elongation  per  inch  after  ruptnre inch..    0.2060 

Blongation  per  inch  nnder  strain  at  elastic  limit do 001850 

BedaoUon  in  diameter  at  point  of  mptars do 005 

Red  nction  in  area  after  mptare,  per  oen  tnm  of  original  section 84.0 

Position  of  raptore ".86fh>mnf«k 

Character  of  broken  sar£ftce silky,  60  per  cent.  ,*  granular,  40  per  cent 

Blongation  of  inch  aocUons ''.27*,  ".14 


TESTS  o:p    xsok,  steel,  and  otueb  materials. 
^  No.  3326. 

Sectional  area,  jao  square  inch. 


AppBed  loads. 


TotaL 


ersaoazel 
inoA.        I 


8aoeeMiT6 
irmeh. 


pert 


Pennanent 
set. 


SocooMiye 
permMMnt 


Bemarks. 


1,000 
0^000 
10.000 
15.000 
90.000 
26^000 
00.000 
SS.000 


Inch. 
0. 

.000160 
.000160 


JfuA. 


.  0<MMM>0 


4ft.  000 

40,000 

47.000 

48.000 

40.000 

ftO.  OOO 

fft.OOO 

&2.0OO 

63,000 

54^000 

6&,000 

8e,ooo 

&7.000 

_«;<^     f<t^r»i^ 
«««  CKKi 

^^  ooo 

TO.  OCK> 
T5E.  OOO 

Th^  ooo 

T«,  OOO 
TS,  OOO 
feO*  uoo 


.  OOl^XfiO 

.  OOX300 

.  OO1.4A0 

.001600 

«002000 

.003150 

.€M>«300 

.C»0&«00 

.  €K>0000 

.OOTSOO 

.  o<»exoo 

.008TSO 
.000000 
.  OlOTOO 
.0\X500 

.ox:»400 

.  O\3180 
.  014000 

.  oi&eso 

.018060 

.c»ao5oo 

.023000 
.  025060 
.  027880 


,033500 

.€137100 
.041500 
.048790 


'Z     I  84«0OO 


00,000 

•i,r'-" 


.0700 
.0000 

.1400 


.000160 
.000160 
.000160 


.OOOISO 
.000160 


IndL 


Initial  loud. 


.000160 
.001160 
.001100 
.001100 
.001000 


.001060 


.000000 

.000760 


.001660 


.002660 
.002300 


.003160 

.003000 

.004400 

.005260 

.006760 

.007000 

.0005 

.0200 

.0500 


BlMtio  limit 


TeiiBile  strength. 


Oe»eral  Mtmrnory. 


'Y*A^*^^™^y^^'^^^^^i^liotarig!bJ^tUm !?.do....       4 

^^»*v^ft  ijrtkvt  p*T  *T'^r*^;*Viiptar»  TTT: inch..       « 

XVc^««a\cyi.p^r^2SuiMJr.t»in«t6l«rtlfito^^ do fl 

lt\««:»i»aV**V^      ,^^  Lt  oointof  rnptar© do.... 

^:3SSi\st'^'S;?^^™?S£».p«5«.to«.f,rt,u»i«o«« 

^witiw  *f  r^ip^J*     -^-IfSJ^ 

c:H»»et«^<'C  firo^oti  "a^f* ;/;^' 

I  of  ttt«ii  •*****"*•  •" • 


96  TESTS  OF  IBONy    STEEL,   AND   OTHER  MATERIALS. 

No.  3327. 
Marks,  ^^^ 
Diameter,  '^505. 
SectioDsd  area,  .20  sqoare  inch. 


permoh. 

SoceeniTe 
elongation 

P«nD«ient 

Mt. 

BnooMsive 
set. 

Bemedu.        ' 

TotaL 

PersqiiAra 
inch. 

Poundi. 
900 
1,000 
2,000 
8,000 
4.000 
6.000 
6,000 
7,  COO 
8,000 
0,000 
10,000 
10,200 
10,400 
10.600 
10.800 
11,000 
11.200 
11,400 
11,600 
11.800 
12,000 
12,400 
12,800 
18,200 
18,600 
14,000 
14.400 
14.800 
15.200 
15,600 
16.000 
16,400 
16,800 
17,200 
17,600 
18,U00 
18,400 
18,800. 
19,120 

PoumU, 
1,000 
6^000 
10,000 
15,000 
20,000 
25.000 
30,000 
85,000 
40.000 
45*000 
60.000 
51,000 
52,000 
63,000 
54,000 
55.000 
56.000 
57.000 
58,000 
60.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80.000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94.000 
95v600 

Inek, 
0. 

.000100 
.000300 
•  000500 

1 000850 

.001600 

.001150 

.001300 

.001500 

.001700 

.0017SO 

.001900 

.002400 

.003500 

.004700 

.005660 

.'006400 

.067300 

.008150 

.008050 

.011100 

.012700 

.014560 

.016500 

.018500 

.020600 

.023100 

.025260 

.028500 

.031500 

.035000 

.038250 

.043050 

.049250 

.057000 

.0670 

.0860 

.1200 

Jneh. 
0. 

.000100 
.000200 
.000200 
.000150 
.000200 
.000160 
.000160 
.000150 
.000200 
.000200 
.000050 
.000150 
.000500 
.OOUOO 
.001200 
.000830 
.000850 
.000900 
.000850 
.000800 
.002160 
.001600 
.001860 
.001960 
.002000 
.002100 
.002500 
.002150 
.003260 
.003000 
.003500 
.003250 
.004800 
.006200 
.007750 
.0100 
.0180 
.0360 

Jneh. 
6. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JfidL 
0. 

InitiellDed. 
BMtio  limit. 

Tensile  strength. 

••••■**•.•••• 

Oeneral  tumnuuy, 

TensUo  strength  per  sqoAre inch  of  origfnsl  section pounds..       03,600 

BUstic  limit  per  sqnsre  inch  of  orlginsl  section do....       61,000 

Slongstion  per  inon  after  raptare loch..       0.1600 

SloDgation  per  inch  under  strain  at  elastic  limit do 001760 

Keductlon  in  diameter  at  point  of  rapture do....  .056 

Bednotion  in  area  after  rapture,  percentam  of  original  section 20.5 

PoMtion  of  rupture r'.05fhmi  neck 

Chara  ter  of  broken  snrface graaolari  flaky  spot  at  the  cixoumferenoe 

ElongaHon  of  inch  sections ".12,  ".18* 


1 

> 


TE3TB   OF   IRON,  STEEL,  AND    OTilEB   MATERIALS.  95 

No.  3326. 


Mfirfrj??,  ^^^ 


Seetiotud  area^  .20  square  inch. 


SoooeasiTe 
alongatloii 
perineh. 


Jnek, 
ft. 

.OftOlM 
.OOOIM 


.000160 
.000180 
.000150 


.000150 
.000160 


.000600 

.000150 
.001160 
.001100 
.001100 
.001000 


.001060 


.000750 
.000050 

.001660 
.003400 
.002450 


.002500 
.003150 


.000750 
.007000 


.0200 
.0500 


Mt. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SncoeMiTe 
permaiiu&t 


Initial  IomL 


SlMtlo  limit. 


Tenaile  strength. 


Oenerdl  mnuikiry. 


kllMApOTM^iw^  mptor© inch..       0.2000 

.^toSStorrtSain^teUrtlolimit do 001600 

TSTju^awt^k^r  at  poiiit  of  rapture do —  .lla 

'*"1J:?SS/~ptoe.  porS-itimoforiglii^^ 

CteMaetar«?S^^i»m«M»» «  10  ".si? 

—  loflBehMottoos '«»    •*• 
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TESTS   OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 


No.  3340, 
Marks,  ^t%^ 
Diameter,' '^606. 
Sectional  area,  .20  square  inch. 


Applied  loadp^ 


Total. 


FeT«qniire 


pr.r  Itit  h. 


SaoMMlTe  Tk^™,.„^„,   StLCOftsniva 
eloo^jitioii   ^^"^'J"*^^ ,  permanent 

pHSf  lllfb. 


KemarlcfiH 


Pounda. 

200 

1,000 

2,000 

3,000 

f  000 

5,000 

6,000 

7,000 

8,000 

9,000 

0,200 

0,400 

0,600 

0,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

U,400 

11,600 

11,800 

12,000 

12,400 

12,800 

18,200 

18,600 

14.000 

14,400 

14,800 

16.200 

16,600 

16,000 

10.40C 

16.800 

17,200 

17.600 

18,000 

18,400 

18,520 


Pound*. 
1.000 
5,000 
10.000 
15,000 
20.000 
25.000 
30,000 
85,000 
40.000 
45.000 
46,000 
47.000 
48.000 
49.000 
60,000 
51,000 
52.000 
53.000 
54,000 
55. 000 
56,000 
57.000 
58,000 
59.000 
60.000 
62.009 
64,000 
66,000 
68.000 
70.000 
72.000 
74.000 
76,000 
78.000 
80,000 
82.000 
84.000 
86.000 
88.000 
90,000 
92.000 
92,600 


Inch. 

D. 

.000150 
.000250 
.000400 
.000550 
.000750 
.000900 
.001050 
.001250 
.001400 
.001450 
.001500 
.001550 
.001650 
.001700 
.  003200 
.004900 
.00555U 
.006400 
.007260 
.008100 
.009050 
.009850 
.010750 
.011600 
.013600 
.015600 
.017600 
.020000 
.022100 
.025250 
.0287S0 
.031000 
.034000 
.038500 
.043000 
.048750 
.056000 
.065750 
.0800 
.1100 
.1450 


Inch. 
0. 
.000150 
. 000100 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000050 
.000050 
.000050 
.000100 
.000050 
.001600 
.001700 
.000650 
.000850 
.000850 
.000850 
.000950 
.000600 
.000900 
.000850 
.002000 
.002000 
.002000 
.002400 
.002100 
.003150 
.003500 
.002250 
.003000 
.004500 
.004500 
.005750 
.007250 
.009750 
.014250 
.0300 
.0350 


Inch. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  eumtnary. 


Tensile  strength  per  sqoare  inch  of  orli^inal  section pounds..        ^'JJJ 

Elastic  limit  per  square  inch  of  original  section do ^*^ 

Elongation  per  inch  after  rupture inch..        ^^—JJO 

Elougation  per  inch  under  strain  at  elastic  limit do 001700 

Reduction  in  diameter  at  point  of  rupture. do .135 

Reduction  in  area  after  rupture,  per  centum  of  original  section 46. 3 

Position  of  rupture 1".00  from  neck 

Character  of  broken  surfiice «ilJJ 

Elongation  of  inch  sectiQi^ -f--* "»lfi,  T*^ 


TESTS  OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  3472. 
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Diameter/'^505. 

SectioDal  area,  .20  sqaare  inch. 


Elonntion 
per  Inch. 

SuocessiTe 
elongation 
perlncb. 

Permanent 
set. 

Suooessiye 
set. 

Remarks. 

TotaL 

Per  MoarD 
inch. 

Founds. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

»;200 

9.400 

9.600 

9,800 

10,000 

10.200 

10.400 

10.600 

10.800 

11,000 

11,260 

11,400 

11,000 

11,800 

12,000 

1-2,400 

12.800 

13,200 

13,600 

14,000 

14.400 

14.800 

15.200 

i.%eoo 

16.000 
16,400 
16,800 
17.200 
17.606 
18.000 
18,460 
18,520 

Faundt. 
1,000 
5.000 
10,000 
16,000 
20.000 
26^000 
30,0J0 
35,000 
40,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60.000 
51.000 
52.000 
53,000 
54,000 
55,000 
66,000 
57,OJ0 
58,000 
69.000 
60.000 
62.000 
64.000 
66.000 
68,000 
70.000 
7-2,000 
74,000 
76.f00 
78.000 
80.000 
82.000 
84.000 
86,000 
88,000 
60.000 
92,000 
92,600 

Inch, 
0. 

.000160 

.000400 

.000550 

.000700 

.000R5O 

.001000 

.001150 

.001300 

.001500 

.001550 

.001600 

.001600 

.001750 

.002350 

.003400 

.004200 

.005100 

.006000 

.006800 

.007750 

.008600 

.009500 

.010350 

.011100 

.013050 

.015250 

.0l70')0 

.019250 

.02t000 

.023900 

.027000 

.029850 

.032800 

.036550 

.041050 

.0462.')0 

.05:MX)0 

.0600 

.0700 

.0650 

.1300 

Jneh. 

0. 

.000150 
.000250 
.000150 
.000150 
.000160 
.000150 
.000150 
.000150 
.000200 
.000050 
.000050 

0. 

.000150 
.000600 
.001050 
.000800 
.000900 
.000900 
.OOObOO 
.000050 
.000850 
.000900 
.000850 
.000750 
.001950 
.002200 
.001800 
.002200 
.001760 
.002900 
.003100 
.  002850 
.002950 
. 003750 
.004500 
.005200 
.006760 
.0070 
.0100 
.0250 
.0350 

i 

Inch. 
0. 

Initial  load. 
Elasticliralt. 

Tensile  strength. 



General  aumtnary. 

Tensile  streBjEth per  aqnare Inch  of  orii^nal  section pounds..    92,600 

Elastic  limit  per  square  inch  of  original  section do 48,000 

Eknucation  per Incb  after mptare inch..    0.2400 

Elongation  per  inch  under  strain  at  elastic  limit do OOICOO 

Bedoction  in  diameter  at  point  of  rapture do 134 

Bednction  in  area  after  rupture,  per  centum  of  original  section 46^2 

Position  of  mptore r'.OO  from  neck 

Chaiacter  of  broken  aorfiioe silky 

EloBffktion  of  inch  wctknia * ".16,  ".82* 


100  TESTS   OP   IRON,    STEEL,    AffD   OTHER  MATERIALS. 

No.  3473. 

Marks,  ^^^ 

Diameter,  '^506. 

Sectional  area,  .20  sqaare  inch. 


Applied  loads. 


Total. 


Per  nqnaie 
incn. 


Elonf{stion 
per  inob. 


Saocessiye 
eloDgatioii 
perlnch. 


Permaneat 
set. 


SncoeMlTe 

permanent 

set. 


Remarks. 


Poundt, 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8.000 
9,000 
9,200 
9,400 
9,  COO 
9,800 
10,000 
10.200 
10, 400 
10.  600 
10.  8U0 
11, 000 
11,200 
11,400 
11,600 
11,800 
12, 000 
12.400 
12,800 
13, 200 
13,600 
14,000 
14.400 
14,800 
15, 200 
15,000 
16, 000 
16,400 
16,800 
17,200 
17,600 
17,850 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
46.000 
47,000 
48.000 
49, 000 
50,000 
5L000 
52,000 
53.000 
54, 000 
55,000 
66,000 
57,000 
58,000 
50.000 
60,000 
62,000 
64,000 
66,000 
68, 000 
70.000 
72, 000 
74, 000 
76. 000 
78.000 
80.000 
82,000 
84,000 
80, 000 
88,000 
89,250 


Inch, 
0. 

.000150 

.000250 

.000400 

.000600 

.000800 

.000950 

.001150 

.001300 

.001500 

.001550 

.001050 

. 003450 

.004500 

.  OOTAm 

.000250 

.  007050 

.007850 

. 008750 

.000600 

. 010600 

.011400 

. 012300 

.013150 

.014150 

.016230 

. 018300 

.  020500 

.  023250 

.020000 

.  028700 

.032050 

.  035W0 

. 040050 

.  045100 

.032500 

.061000 

.  072400 

.0050 

.1450 


Inch. 
0. 

.000150 
. 000100 
.000150 
.000200 
.000200 
. 000150 
.000200 
.000150 
.000200 
.  000050 
.000400 
.001500 
. 001050 
.  000050 
.000800 
. OOOPOO 
.000800 
.000000 
.000850 
.001000 
.000800 
. 000000 
.000850 
.001000 
.002100 
.002050 
. 002200 
. 002750 
.  002750 
. 002700 
.003350 
. 003550 
.004450 
.  005050 
.007400 
. 008300 
.011400 
.0226 
.0500 


l7ieh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initial  load. 


.!  Elastic  liiu it. 


Tensile  strength. 


General  summary, 

Tonsne  strength  per  square  inch  of  original  section ponnds..     f9.250 

Elastic  limit  per  square  inch  of  original  section do....     40.000 

Elongation  per  inch  after  rnpture inch..     0.'2:>'») 

Elongation  per  inch  nndor  atiain  atilastlo  limit do —   .OUl'^iJ 

Reduction  in  diameter  at  point  of  rupture do li'>'> 

Re<liiction  in  area  after xuptnro,  per  centum  of  original  section 40.2 

Position  of  rupture T'.OS  from  v  vk 

Chariictor  of  broken  surface silkv 

^Elongation  of  inch  sections , ,..".34*,  ".17 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3474. 

Marks,  "xfii' 
lyiameteTf  ".505. 
Sectional  area,  .20  sqnare  inch. 


lOJ 


Applied  l€m>dm. 


TotaL 


incn. 


r,ooo 

6,  OOO 
lO,  OOO 

20.  OOO 

SO,  OOO 
3A,000 
40.  OOO 
*5,  OOO 
4«.  OOO 
47.  OOO 

4a-  OOO 

-*»,  OOO 
d€l,000 

^^•^^ 

52.  ceo 

«»,ooo 

54,  OOO 

58»000 
50,000 

eo,  OOO 
e2.  OOO 

•*-222 
68,000 

?s:ooo 
74.000 

7«.o?2 

80.  000 

8^000 
^^^^ 
88,000 
88,050 


JBlongfttioD 
per  inch. 


Inck. 
0. 

.000150 

.000250 

.000400 

.000600 

.000750 

.000900 

.001100 

.001200 

.001400 

.001500 

.001600 

.001750 

.002260 

.003500 

.004550 

.OOS550 

.006550 

.007500 

.008500 

.009300 

.010300 

.011250 

.  012100 

.013100 

.015350 

.017500 

.  019750 

.022500 

.  025250 

.O28t60 

.031500 

.a35150 

.039350 

.045600 

.053000 

.061000 

.072.500 

.0050 

.1350 


SaooewiTe 
elonf(ation 
per  inch. 


0. 

.000150 
.000100 
.000150 
.000200 
.000160 
.000150 
.000200 
.000100 
.000200 
.000100 
.000100 
.000150 
.000500 
.001250 
.001050 
.001000 
.001000 
.000050 
.001000 
.000800 
.001000 
.000950 
.000850 
.001000 
.002250 
.002150 
.  0022.50 
.002750 
.002750 
.003150 
.003100 
.0031)50 

.oonoo 

.  0('5750 
. 007400 
.  Of>?000 
.011500 
.0225 
.0400 


Permanent 


JikCh. 


Sacoessire 
permanent 


Inch. 


Benuirks. 


Initial  load. 


hlistio  limit. 


Tensile  strength. 


Gtneral  summary. 
-,     -«    .4^^„ir^>«  ««!r  aaaare  incb  of  original  section pounds..      89.05 

Sh^"»nl^SSScbSSierTrain  at  elastic  limit do 0010(1 

S^^JStiSkinimeteratpointofrapiure.     ....  ...  do...         .U 

Reduction  iw  ai-«      -        niplare,  per  ccnlara  of  original  section -         ,   49- 

Reduction  in  a««i.a»«*»^  »^' I'        '^^     *• at  middle  of  stei 

Position  of  rTiptnre^.-'---v silli 

Cb»raeter  of  bTokensnrface "23*..  ".2< 

KkmKKtlon  of  inch  ■ootiona ^  ••   •-« 


102  TESTS    OF   IRON,    STEEL,    AND   OTHEK  MATERIALS. 

:So.  3476. 
Marks,  ^r^fSi^ 
Diameter,  ^^605« 
Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

Elonsatioo 
per  moll. 

Sacoessive 
eloDffation 
perinch. 

Permanent 
set. 

Successive 
set. 

B«marks. 

Total. 

Per  sqaaie 
inch. 

Poundi. 

200 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7.000 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10.200 

10.400 

10,600 

10.800 

11,000 

li;200 

11,400 

11.600 

11,800 

12.000 

12.400 

12.800 

18,200 

13,600 

14.000 

14,400 

14,800 

16,200 

15.600 

16,000 

16,400 

16,800 

17,200 

17.000 

18,000 

18,400 

18,780 

Poundt. 
1,000 
6.000 
10.000 
16,000 
20.000 
25.000 
90.000 
86,000 
40.000 
46.000 
46,000 
47.000 
48,000 
49.000 
60,000 
61,000 
62,000 
63,000 
64,000 
66.000 
66.000 
67,000 
68.000 
69,000 
60.000 
62,000 
64.000 
66,000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86.000 
88,000 
90,000 
92,000 
93,800 

Ineh. 
0. 

.000100 
.000250 
.000400 
.000600 
.000750 
.000950 
.001150 
.001300 
.001500 
.001550 
.001600 
.001650 
. 001750 
.002250 
.003600 
.004100 
.005050 
.006000 
.006700 
.007550 
.008400 
.009250 
.010100 
.011000 
.012750 
.  014700 
.016600 
.018800 
.020750 
.023200 
.025950 
.029000 
.031750 
.035260 
.039500 
.044500 
.050100 
.  057750 
.068260 
.0850 
.1400 

Ineh. 
0. 

.000100 
.000150 
.000150 
.000200 
.000150 
.000200 
.000*200 
.000150 
. 000200 
.000050 
.000050 
.000050 
.000100 
.000501) 
.001250 
.000600 
.  000050 
.000950 
.000700 
.000850 
.000850 
.000860 
.000850 

. Odonoo 

.001756 
.001950 
.001900 
.002200 
.001950 
.002450 
.  002750 
.003050 
. 002750 
.003500 
.004250 
.005000 
.005600 
.007650 
.010500 
.016750 
.0550 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  orisinal  section ponnds..        93.800 

Blastio  Umlt  per  sanare  inch  of  originafsection do  ...        49,000 

Blongatlon  per  inolt  aftermpture inch..        0.2150 

Xlongation  perinch  under  strain  at  elastic  limit do 001750 

Bednction  in  diameter  at  point  of  rapture ^.d^  ...  .135 

Bednction  in  area  after  raptare.  p<^r  centum  of  original  Moctiou 43.3 

Position  of  mptare , 1".00  from  neck 

Character  of  broken  snrfaoe silky 

Xlongation  of  inoh  sections ".16,  "28* 


TESTS   or   IRON,    STEEL,    AND   OTHER    MATERIALS. 

iro.3390. 
Marks,  ^f^^ 

Diameter,  ^^.505. 

Sectional  area,  .20  aqziaxe  inch. 


^ioo^nt^on 


'OOOTSO 

oeo300 

000450 
OOOGCM> 
000730 
OUOOOO 
OOIOGO 

001400 
OOX4dO 

.  oois^oo 

.  OOX&OO 
.  OOX^^O 

.  oorTSO 
. oo3roo 

.  00-*2SO 
.  0052i>0 
.0062&0 
. OOTOOO 
.  OOTCOO 
.  0083S0 

.  ooo^aso 

. oxoioo 

oxiooo 

.OX2750 

.  015000 

.010T50 

.019000 

O20500 

023000 

.025760 

.028350 

.031350 

.O34G00 

.038750 

.043400 

.049000 

.057500 

.006400 

.0830 

.1160 

.1450 


Sacoessive 

elonntioii 

per  iQoh. 


0. 

.000150 
.000150 
.000160 
.000150 
.  000150 
.000150 
.000150 
.000200 
.000150 
.000050 
.000050 
0. 
.000030 
.  000200 
.001350 
.001150 
.001000 
.001000 
.000750 
.000000 
.000750 
.000900 
.000850 
.000900 
.  001750 
.002250 
.001750 
.002250 
.001500 
.002500 
.002750 
.002600 
.OOiOOO 
.003250 
.004150 
.004630 
.005000 
.008500 
.008900 
.0186 
.0300 
.0300 


Pormaiioiit 
set 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaocessiTo 

permanent 

net. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 


^ ^v.  <^Ar  »axi«ro  inch  of  original  section pounds..       94 

■Sf^^SJS^S^M^^^tacb  of  original  section do  ...       4J 

1£S~^w^\neU^^e^£Sn  at  elastic  limit do 0( 


Poaitton  of  Taptaro  .  -    ^ 
C^iaracteT  of  brolten  majnace. 
jEkm^*2i0&  of  incb  •eetions. . 


".21, 


104  TESTS   OP  IRON,    STEEL,   AND   OTHER   MATERIALS. 

No.  3391. 
Marks,  ^^%^ 
Diameter,  '^505, 
Sectional  area,  .20  sqaare  inch. 


Applied  loadB. 

peruich. 

SuooeMire 
eloncation 
perlnoh. 

Permanent 
set. 

Snoce«8iTe 

pennanent 

set. 

BemarkB. 

Total. 

Persqaaro 
inoh. 

Poundg. 
200 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 

o,::oo 

0,400 
9.600 
0,800 
10.000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,6(0 
11,800 
12,000 
12,400 
12,800 
13,200 
13,000 
14.000 
14,400 
14,800 
15,200 
15.600 
16,000 
16.400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,570 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
54,000 
65,000 
56,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
92,850 

Inch, 
0. 

.000150 
.  000300 
.000460 
.000650 
.000800 
.000950 
.001100- 
.001300 
.001450 
.001500 
.001550 
.002400 
.003050 
.004500 
.005500 
.006500 
.007300 
.008000 
.000260 
.010000 
.010600 
. 011400 
.012000 
.  013000 
.014800 
.016750 
. 018760 
.  020750 
. 023100 
.026750 
.029150 
.031800 
.034600 
.038000 
.043500 
.048750 
.056000 
.0650 
.0800 
.1050 
.1450 

Inch. 
0. 

.000160 
.000150 
.000160 
.000200 
.000150 
.000150 
.000150 
.000200 
.000150 
.000050 
.000050 
.000850 
.000650 
.001450 
.001000 
.001000 
.000800 
.000700 
.001250 
.000750 
.000600 
.000800 
.000600 
.001000 
.001800 
.001950 
.002000 
.  002000 
.002350 
.003650 
. 002400 
.002650 
.002800 
.003400 
.005500 
.005250 
.007250 
.OOIM) 
.0150 
.0250 
.0400 

Inch. 
b. 

0 

5: 

0. 
0, 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Blastio  limit 

• 
Tensile  strengtb. 





, 

1 

:::::::;;:ii:::::::::::: 

:...| 

1 

General  Bummary. 


Tensile  strength  per  square  inch  of  original  section ponnds.. 

Slastio limit  per  sqaare  inch  of  original  section do  ... 

Elongation  per  inch  after  ruptnre .inch. . 

Elong:ation  per  inoh  nnder  strain  at  elastic  limit do  ... 

Redaction  in  diameter  at  point  of  raptnre do.... 

Bedaction  in  area  after  rapture,  per  centam  of  original  section 

Position  of  ruptufe ".90  from  neck 

Character  of  broken  sarf ace "^^ 

Elongation  of  inch  sections ".13,  ".32r 


92,  aw 

47,000 

0.230O 

001530 

.135 

46.2 


TESTS  OF  ISON,   STEEL,   AND   OTHER   MATERIALS. 
No.  3486. 

Marks,  "rW 

Diameter,  ".506. 

Sectional  area,  .20  sqoare  incli. 


„  105 


per  inoh. 

SnoceeeiTe 
elongadoii 
periDoh. 

Permanent 

Bet. 

Snoceeiitve 

permanent 

set 

Bemarka. 

TotaL 

Per  square 

900 

1,000 

2,000 

8,000 

4,000 

5,000 

0,000 

7,000 

8;  000 

9.000 

9^900 

9.400 

91 000 

9.800 

10,000 

10,900 

10,400 

10.000 

10k  80O 

11,000 

11,900 

11,400 

11.600 

11,800 

12,000 

12^400 

12,800 

19,900 

19.000 

HMO 

14,400 

H800 

15,200 

15^000 

HOOO 

18.400 

18,800 

17,900 

17,000 

laooo 

18k  0» 

JPlMMd*. 

1,000 
5,000 
10.000 
15.000 
20,000 
25.000 
80,000 
35.000 
40,000 
45,000 
46,000 
47.000 
48,600 
40,600 
50.000 
51,000 
52,000 
63.000 
54,000 
56,000 
56L000 
57,000 
58,000 
50,000 
60,000 
62.000 
04,000 
06,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
90,400 

Inek, 
01 

.000150 
.000360 
.000500 
.000700 
.000900 
.001060 
.001200 
.001400 
.001600 
.001650 
.001700 
.001800 
0  .001900 
^  .003750 
.004600 
.005450 
.006450 
.007250 
.008250 
.009100 
.010050 
.OUOOO 
.011900 
.012900 
.015000 
.017350 
.019550 
.021760 
.024250 
.027050 
.030150 
.033600 
.037600 
.042100 
.049000 
.055500 
.0650 
.0800 
.1100 
.1450 

Inch. 
0. 

.000160 

.000200 

.000150 

.000200 

.000200 

.000150 

.000150 

.000200 

.000200 

.000050 

.000060 

.000100 

.000100 

.001860 

.000650 

.000850 

.001000 

.000800 

.001000 

.000850 

.000950 

.000950 

.000900 

.001000 

.002100 

.002350 

.002200 

.002900 

.002500 

.002800 

.003100 

.003450 

.003900 

.004600 

.006000 

.006500 

.0095 

.0150 

.0300 

.0350 

Inch, 
0. 

a 

0. 
0. 
0. 

t 

0. 
0. 

Inch, 
0. 

Initialload. 
Blaatio  Umit. 

V 

^ 

General  emnmary, 

Tenafle  •trengtbper  square  inch  of  original  aeotlon ponnds..    00,400 

BastlD  limit  per  aqoare  inch  of  original  section do —    49,000 

Ilooisat  ion  per  inch  after  mptnre inch..    0.2000 

noagatUm  per  inch  under  strain  at  elastic  limit do 001900 

Bednctioa  m  diameter  at  point  of  ruptore do 095 

BedncticMiin  area  after  mptare,  per  centum  of  original  section 34  0 

Positioa  ofrnptnrs ".75fhmineck 

Chaiaeter  of  broken  sorfiMM granalar ;  silky  spot  at  clroamference 

~  ■    I  of  inch  sections ".97*, 'MS 


106  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


ITo-  3487. 


Marks,  ^^%^ 

Diameter,  ''.506. 

Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

Eionffation 
per  inch. 

Saccesslve 

1«r 

Permanent 

Mt. 

Successive 

set 

Bemarks. 

Total. 

Per  square 
inch. 

Pounda. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
9,200 
9.400 
9;  600 
9,800 
10,000 
10,200 
10,400 
10,000 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12.400 
12,800 
13,200 
13, 600 
14,000 
14.400 
14,800 
15.200 
15,600 
16,000 
16.400 
16.800 
17,200 
17.600 
18,000 
18,400 
18,600 

Pound9. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52.000 
53,000 
54,000 
65,000 
56.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
93,000 

Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.000950 
.001100 
.001250 
.001450 
.001500 
.001550 
.001560 
.001600 
.001700 
.002000 
.003050 
.004050 
.005500 
.006000 
.006900 
.007900 
.008900 
.009750 
.010600 
.012400 
.014500 
.016900 
.019250 
.021500 
.023750 
.028300 
.029000 
.032300 
.036150 
.040600 
.046000 
.  05.3250 
.061250 
.0700 
.1000 
.1400 

Inch. 

0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000200 
.000050 
.000050 

0. 
.000050 
. OOOIOO 
.000300 
.001050 
.001000 
.001450 
.000500 
.000900 
.001000 
.001000 
.000850 
.000850 
.001800 
.002100 
.002400 
.002350 
.002250 
.002250 
.002550 
.002700 
.003300 
.003850 
.004450 
.  005400 
.007250 
.008000 
.008750 
.0300 
.0400 

Ineh. 
0. 
0. 
.0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
^astioUmit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnsre  inch  of  orieinal  Roction pounds..    03,000 

Elastic  limit  per  sqaare  inch  of  original  section do  ...    50,000 

Elongalion  per  inch  after  ruplnre inch . .    0. 2450 

£loD<;atioD  per  inch  nnder  strain  at  clastic  limit do 001700 

Reduction  in  diameter  at  point  of  rupture do 125 

Redaction  In  area  after  rapture,  per  ceotnm  of  original  section 43. 3 

Position  of  rapture ".OSftromneok 

Character  of  broken  aarfSsoe silky 

Elongation  of  inch  sections ".33*,  ".16 


TESTS   OP   IRON,    8TEBL,    AND   OTHER   MATERIALS. 

No.  3488.  • 

Marks,  "ifi' 
Diameter,  ".605. 
SecUonal  area,  .20  sqoare  inch. 
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Applied  loads. 

Blonfration 
per  inch. 

Sacoesdive 
elongation 
per  inch. 

Permanent 
set. 

Saccessiye 

permanent 

set. 

Bemarks. 

TotaL 

PermoAro 
inch. 

PottiuK*. 
200 
1.000 
2,000 
3.000 
4,000 
5,000 
6^000 
7,000 

aooo 

9.000 

9.200 

9.400 

9,600 

9,800 

10^600 

10.200 

10,400 

10,600 

10,800 

11.000 

11,200 

11,400 

11,000 

11.800 

Pfnt-nda, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
46,000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,000 
53.000 
54,000 
65,000 
66.000 
57.000 
58.000 
59.000 
60,000 
62.000 
64.000 
68,000 
68,000 
70.000 
72,000    1 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 

iTUSh, 

0. 

.000100 
.000300 
.000450 
.000600 
.C00800 
.000950 
.001150 
.001350 
.001550 

.ooia-M) 

,  002200 

.003500 

.004500 

.005250 

.000250 

.007150 

.007900 

.008600 

.009500 

.010500 

.011300 

.012050 

.013100 

.014150 

.016350 

.018800 

.020500 

.023000 

.026750 

.028550 

.031750 

.035350 

.039750 

.  042150 

.051000 

.058250 

.0660 

.0860 

.1800 

Ineh, 
0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000150 
.000200 
.000200 
.000200 
.000300 
.000350 
.001300 
.001000 
.000750 
.001000 
.000900 
.  0007.50 
.000700 
.000900 
.001000 
.000800 
. 000750 
.001050 
.001050 
.002200 
.002450 
.001700 
.002500 
.002750 
.002800 
. 003200 
.003600 
.OOUOO 
.  002400 
.008850 
.007250 
.006750 
.0200 
.0450 

Inch. 
0. 
0. 
0. 

■t. 

0. 
0. 
0. 
0. 

Inch. 

0. 

Initial  load. 
Elaiitio  limit. 

Tensile  strength. 

12.000 

12,400 
t2LM00 
13.200 
13.600 
14,000 
14,400 
14,600 

16,000 
16^400 
16.800 
17,200 
17,600 
16,000 

General  sunMnary, 

Temild  strength  per  square  inch  of  orisinal  section pounds..    90,000 

Klastic limit  per  square  inch  of  original  section do 45,000 

Elongation  per  inch  after  mptare inch..    0.2350 

Elongation  per  inch  ander  strain  at  elastic  limit do 001550 

Bed  action  in  diameter  at  point  of  rapture do 125 

Sedaction  in  area  after  roptnre,  per  centum  of  original  section 43.8 

Position  of  ruptare ".95  from  neck 

Character  of  broken  surface aillcy 

Elongation  of  inch  sections ".13,  ".34* 


l08  TESTS   OP  IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3489. 
Marks,  ^^'^ 
Diameter,''^606. 
Sectional  area,  .20  square  inch. 


Successive 
eloneation 
perinch. 

Permanent 
set. 

SnccesaiTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Blon^fttion 
per  inch. 

Pounds. 

200 

1,000 

2.000 

8,000 

4,000 

5,000 

8.000 

7,000 

8,000 

8.200 

8,400 

8,000 

8.800 

9,000 

9,200 

9,400 

9.800 

9.800 

10,000 

10,400 

10,800 

11.200 

11^800 

12,000 

12,400 

12,800 

18.200 

13.800 

14.000 

14.400 

14,800 

15, 200 

15,800 

18.000 

18,400 

18.800 

17,200 

17.800 

17,840 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40.000 
41,000 
42,000 
43.000 
44,000 
46,000 
48,000 
47,000 
48.000 
49.000 
50,000 
52,000 
54.000 
58,000 
58,000 
80,000 
82,000 
84,000 
86.000 
88,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
.88,000 
89,200 

Inch. 
0. 

.000100 
.000250 
.000400 
.000550 
.000750 
.000950 
.001150 
.001350 
.001400 
.001450 
.001450 
.001500 
.001900 
.002600 
.003550 
.004500 
.005350 
.008100 
.008000 
.009750 
.011500 
.013500 
.015500 
.  017300 
.019250 
.021800 
.024000 
.028400 
.029500 
.032750 
.036750 
.040750 
.048750 
.052500 
.0600 
.0750 
.1000 
.1850 

Inch. 

0. 

.000100 
.000150 
.000150 
.000150 
.000200 
.000200 
.000200 
.000200 
.000050 
.000050 

0. 

.000050 
.000400 
.000700 
.000950 
.000950 
.000850 
.000750 
.001000 
.001750 
.001750 
.002000 
.002000 
.001800 
.001960 
.002350 
.002400 
.002400 
.003100 
.003250 
.004000 
.004000 
.008000 
.005750 
.0075 
.0150 
.0250 
.0350 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

0. 

Initial  load. 
Elastic  limit 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,200 

Slastic  limit  per  square  inch  of  original  section % do 44,000 

Slonfi^tion  per  inen  after  rupture inch..    0.2300 

Elongation  per  inch  under  strain  at  elastic  limit • do —  .001500 

Re<lttciionia  diameter  at  point  of  rupture do 125 

Rf^nction  in  area  after  rupture,  per  centum  of  original  section 43.3 

Position  of  riiptnre ".70  from  neck 

Character  of  broken  surface i silky 

Elongation  of  inch  sections ".84*, 'M2 


H- 


-H 


M  Ex  No  16  50, 1, 


^7z^  Aoojo .  C^.^2 


H  Ex  No  16  50. 1. 
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TESTS   OF   IKON,    STEEL,    AND   OTHER   MATERIALS. 


No.  3206. 
Marks, '««¥.'^  = 
Diameter,  ".605. 
Sectioual  area,  .20  square  inch. 


.Applied  loads. 

Elonffstlon 
per  inch. 

Snooeeslve 
elongation 
per  inch. 

Pormuient 
set. 

SiiccesslTe 
set 

Bemarlu. 

Total. 

Per  BQuare 
ini-h. 

Pounds. 

200 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7.000 

8,000 

9,000 

10.000 

10, 200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,  800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16.000 

16.400 

16.800 

17, 200 

17,600 

18,000 

18,400 

18.800 

19,170 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30.000 
36,000 
40.000 
46,  000 
50.000 
51,000 
52,  000 
53,000 
64,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92, 000 
94,000 
95.850 

Inch. 
0. 

.000100 
.000200 
.000450 
.000650 
.000850 
.001050 
.  001200 
. 001350 
.001500 
.001600 
.001650 
.001650 
.001750 
.004100 
.006000 
.007250 
.008250 
.009000 
.009900 
.010900 
.012850 
.014800 
.016800 
. 019100 
.021150 
.023600 
.026000 
. 028750 
.031600 
.  035000 
.038750 
. 043100 
.048250 
.  053740 
.061250 
.0650 
.0850 
.1400 

Inch. 

0. 

.000100 
.  000100 
.000250 
. 000200 
.C00200 
. 000200 
.000150 
.000150 
.000150 
.000100 
.000050 

0. 
.000100 
.002350 
.001900 
.001250 
.001000 
.000750 
.  000900 
.001000 
. 001950 
.0019-^0 
.002000 
.002300 
.002050 
.002450 
.002400 
.  002750 
. 002850 
.  003400 
.003750 
.004350 
.005150 
.005500 
.  O07.i00 
.0375 
.0200 
.0550 

InOi, 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

Jneh. 
0. 

Initialload. 
Elastio  Umit. 

Tensile  strength. 

General  summary. 

Tensile  slrength  per  sqnsre  inch  of  original  section ponnds..    {K^850 

Elastic  limit  per  square  inch  of  original  section do  ...    53,  OfPO 

Elongation  per  inch  after  mivtnre.. inch..    0.2(X)0 

Elongation  per  inch  under  strain  at  elnstic  limit do..  .001750 

Keduction  in  diamett-r  at  point  of  rupture  , do..        .  105 

Reduction  in  area  after  rupture,  per  centum  of  original  section 37.1 

Position  of  rupture ".80  from  neck 

Cbamcter  of  hroken  surface,  granular,  55  per  cent. ;  silky,  45  per  cent.    Openod  cmcks  in  surface  of 

stem. 
Elongation  of  inch  sections ".29%  ".11 


TESTS   OF  IRON,   STEEL,   AND   OTHEB   MATERIALS. 

Ko.  3207. 
Marks, ''•'li™ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


HI 


Applied  lottdB. 

ElOBgation 
per  inch. 

SnocesidTe 

Permanent 
set. 

SacoeMive 

set 

Bemftrks. 

TotaL 

Permiuffe 

elongation 
per  inch. 

PoundM. 

200 

1,000 

?.000 

3,000 

4,000 

S.0O0 

6.000 

7.000 

8.000 

9,000 

10.009 

10.200 

10.400 

10.600 

10.800 

11.000 

11.200 

11.400 

11,000 

U.800 

12.000 

12^400 

12,800 

13,200 

i3;eoo 

14.000 
14,400 
14,800 
15.200 
15,«f00 
1A.O00 
16^400 
16,800 
17.200 
17,600 
l^OOO 
W.400 
18.800 
19.200 
19L280 

PounOt. 
1,000 
5  000 

Inch, 
0. 
.nnAi.<M 

Inch. 
0. 
.000150 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

10*  000    1        (N^arA 

15,000 
20.000 
25,000 
30,000 
35.000 
40,000 
45,000 
50,000 
51,000 
52.000 
53.000 
54,000 
55,000 
56,000 
57.000 
58,000 
50,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78, 000 
80,000 
82.000 
84,000 
86,000 
88,000 
90.000 
92.000 
94,000 
96,000 
96^400 

.000460          .000150 
.000700          .000250  • 
.000850    '      .000150 
.001000    1      .000150 
.001150           nnnif^n 

.001250 

.001450 

.001650 

. 001700 

.001750 

.001900 

.004150 

.0055AO 

.000600 

.007650 

.008900 

.000600 

.010450 

.012100 

.014250 

.016000 

.018000 

.020250 

.022750 

.025000 

.027300 

.  0  !0250 

.0^3250 

.037050 

.  041100 

.044850 

.051750 

.057750 

.0625 

.0750 

.1000 

.1300 

.000100 

.OOOJOO 

.000200 

.000050 

.000050 

.000150 

. 002250 

.001350 

.001100 

.001050 

.001260 

.000700 

.000850 

.001650 

.002150 

.001750 

.002000 

.002260 

.002500 

.002250 

,002300 

.00290 

.003000 

.003800 

.004050 

.003750 

.006rM)0 

.006000 

.004750 

.0125 

.0250 

,0300 

* 

General  tummary. 

Tensile  strenj^h  per  square  inch  of  orij^n*!  •<'ction pounds..      00,400 

EbutloUmii  per  square  inch  of  original  section do 52,000 

Ekmsation  per  iDcn  after  niptnro inch..      0.1700 

Son^atioo  per  inch  under  strain  at  elastic  limit '. do 001 750 

Bednction  in  diameter  at  point  of  mptnre do 085 

BcductioD  in  area  after  rupture,  per  centum  of  ori^^inal  B<>ction 30.7 

Position  of  mptore l".10fh>m  neck 

CbaiBctfer  of  oroken  aarfoce,  granular,  60  per  cent ;  silky,  40  per  cent.    Opened  cracks  in  surface  of 

loflnehseotioiia 'M9»,''.15 


V2  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3336. 

Marks, '^^'^^ 

Diameter,  ^^505. 

Sectional  area,  .20  sqaare  inch. 


Applied  loAds. 

•  BlonRation 
per  inch. 

Saooessive 
elonmtioii 
perlnoh. 

Permanent 
■et. 

Saooessive 

■et. 

Bemarka. 

Total 

PersotiaTe 
inck. 

^oundt. 
200 
1.000 
2.000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
10.200 
10,iOO 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12.400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16.400 
16.800 
17.200 
17,600 
18,000 
18,400 
18,760 

PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
26^000 
80,000 
35,000 
40,000 
45,000 
50,000 
51.000 
58,000 
53,000 
54,000 
65,000 
56,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
93,800 

Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000750 
.000900 
.001050 
.001250 
.001400 
.001600 
.001650 
.001700 
.001800 
.008600 

Inch, 
0. 

.000100 
.000200 
.000150 
.000150 
.000150 
.000160 
.000150 
.000200 
.000150 
.000200 
.000050 
.000050 
.000100 

onATnn 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.010100          .001600 
.010650          .000550 
.011200         .mquso 

.012100 

.013100 

.014250 

.016050 

.018100 

.020250 

.023000 

.C25100 

.027500 

.030600 

.033750 

. 037100 

.041500 

.646250 

.052000 

.0550 

.0600 

.0800 

.1000 

.1450 

.000900 

.001000 

.001150 

.001800 

.002060 

.003150 

.002750 

.002100 

.002400 

.003100 

.003150 

.003360 

.004400 

.004750 

.005750 

.0030 

.0050 

.0200 

.0200 

.0450 

General  summary. 

Tensile  strength  per  sqaare  inoh  of  original  section pounds..    93,800 

Bbistio  limit  per  sqaare  iach  of  original  section do 52,000 

Elongation  per  incn  after  raptare inch..    0.2400 

Elongation  per  inch  under  strain  at  elastic  limit do 001700 

Redaction  in  diameter  at  point  of  rapture. do .145 

Redaction  in  area  after  rapture,  per  centam  of  original  section 49.1 

Position  of  rapture ".SOfVomneck 

Character  of  broken  surface silky 

Elongation  of  inoh  sections ^ ".la.^.SO* 


TESTS   OF  IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  3337. 
Marks,  *^^J^ 
DiAJueter^  ^\505. 
Sections^l  area,  .20  sqaare  inch. 


^ppUod.  loads. 


Total. 


incli. 


l^OOO 

s,ooo 

10,000 

SO,  000 

SS.OOO 
30.000 
35,000 
40.000 
4S.OOO 

SO,  000 

62.  000 
«&3,000 

mIooo 

6.5.  000 

6T,  €H>a 
S8.  000 
BO,  000 
00.000 
012,000 

o*.ooo 
OS.  000 

•70.000 

-7-2,000 

TO,  000 
78.  000 
80,000 
82.  000 

90.000 

oo.ooo 


I  Slonffatioii 
per  mcb. 


Jneh. 
0. 

.oonoo 

.OO02S0 

.000100 

.000660 

.000750 
.000050 
.001100 
.001300 
.001500 
.001000 
.010760 
.  011760 
.012300 
.  O1310D 
.014050 
.016050 
.010000 
.017050 
.018000 
.010000 
.021800 
.028750 
.020050 
.020000 
.031850 
.  036000 
.030000 
.043000 
.047600 


.0576 
.0625 
.0800 
.0050 
.1100 
.1600 


Sacoessive 
olongation 
per  isoh. 


Inek, 
0. 

.000100 
.OUOIGO 
.000150 
.000150 
.000200 
.000200 
.000150 
.000200 
.000200 
.000150 
.009100 
.001000 
.000650 
.000800 
.000050 
.001000 
.000950 
.001050 
.000950 
.001000 
.002800 
.002460 
.002300 
.002960 
.002830 
.003750 
.003400 


.004500 

.006750 
.004250 

.0050 
.0176 
.0160 
.0150 
.0500 


Permanent 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 


SuooeMlve 
permanent 


Inch. 


Bemarka. 


Initial  load. 


BlaatioUmil 


Tenalle  atrength. 


General  eummarif. 

^^^  «w>^  AOTta-Te  inch  of  orif:inal  section .'ponnda.. 

TenaUertieagtib^J^^^  Anchor  original  aection fT.do... 

^"•^^^^iSTiJ^tf^i- rapture* inch.. 

Elongatoonp^^c^^  Q^retrain  at  eLiatic  limit ^^ 

moafSi^^V^lJ^^t^rs^t^vointot^pinTe do... 

deduction  mdmoa^j^^y^^^jj^jj^^^^^^^^j     

Bedactionto«^»«e^f^»;  _J^.»:._ k 1  MO  fron 

E-^^-ir^ssr.^^ "^ 

H.Bx. 
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TESTS   OF  IBON,    STEEL,    AND   OTHER  MATEBIALS. 


Marks,  "|*J  = 

Diameter,  ^'.605. 

Sectional  area,  .2Q  gqaare  inch. 


No.  3273. 


AppUed  loads. 

Elongation 
per  inch. 

8ocoes«fve 
elongation 
per  inch. 

Permanent 
set. 

Sacoesslve 
aet. 

Bemarka. 

TotaL 

Per  square 
inch. 

Pounda. 
200 
1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7.000 
8,000 
9.000 
10.000 
10,200 
10,400 
10.600 
10.800 
11.000 
11.200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
18,600 
14.000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18.800 
19.200 
19,520 

Pottfub. 
1.000 
6,000 
10,000 
15,000 
20.000 
25.000 
80,000 
85,000 
40,000 
46.000 
50.000 
51,000 
52,000 
63,000 
54.000 
55.000 
56,000 
67.000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94.000 
96^000 
97,600 

Inch, 
0. 

.000150 

.000800 

.000450 

.000650 

.000800 

.000950 

.001150 

.001300 

.001450 

.001650 

.001700 

.001750 

.001800 

.001850 

.OOL'OOO 

.006100 

.007300 

.008250 

f 009150 

.010150 

.011650 

.013600 

.011^500 

.017600 

.019600 

.021900 

.624000 

.026750 

.029250 

.032100 

.035650 

.089600 

.043700 

.049500 

.0550 

.0600 

.0700 

.0900 

.1400 

Inek. 
0. 

.000150 
.00U15O 
.000150 
.000200 
.000150 
.000150 
.000200 
.000160 
.000150 
.000200 
.000050 
.000<I50 
.000050 
*    .000050 
.000150 
.004100 
.001200 
.000950 
.000900 
.001000 
.001500 
.001950 
.001900 
.002000 
.002100 
.002300 
.002100 
.002750 
.002500 
.002850 
.003550 
.003850 
.004200 
.005800 
.0055 
.0050 
.0100 
.0200 
.0500 

Indk. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Indk, 
0. 

Initial  load. 
Elastic  Umit 

Tensile  atrength. 

C^eneral  Bummary, 

Tensile  Btrength  per  square  inch  of  original  section ponnds..    J7.600 

Elastic  Umit  per  square  inch  of  original  aeoUon ?°V    5*'^ 

Elongation  per  inch  after  roptnre -• inch..    a2400 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001F50 

Bedaction  in  diameter  at  point  of  rapture do 145 

Reduction  in  area  after  rapture,  per  centum  of  original  section 49.1 

Position  of  rapture l".00from  neck 

Character  of  broken  surface ••:«*Hr.? 

Elongation  of  inch  aection* ".17,  ".31* 


TESTS  OF  IBON,   STEEL,   AMD   OTHER  llATEBIALB. 

No.  3274. 
Marks,  "^^^ 
Diameter,  ".504. 
Sectional  area,  .20  sqnare  inch. 
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AiypUed  lo»dfl. 

Elonntion 
per  Inch. 

Sucoesftive 
elongation 
permch. 

Permanent 

86t. 

SaoQOuiTe 

permanent 

■et. 

Bemarks. 

TotaL 

Peraqiure 
inch. 

Poundt. 
200 
1,000 
2.000. 
3.000' 
4,000 
6,000 
6,000 
T^OQO 
8,000 
9,000 
10,000 
10.200 
10,400 
10,600 
10.800 
11.000 
11,200 
11.400 
11.000 
11.800 
12,600 

ia;40o 

12,800 
13,200 
13.000 
14.000 
14.400 
14.800 
l.\200 
15,600 

PintndM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
90,000 
36,000 
40.000 
45,000 
50,000 
51.000 
52,000 
53,000 
54.000 
56.000 
56.000 
67.000 
58.000 
59.000 
60.000 
62,000 
64.000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,600 
T8.000 
80.000 
82.000 
84.000 
80.000 
88  000 
90,000 
92.000 
94.000 
9©.  000 
97.650 

Inch, 
0. 

.000200 
.000350 
.000500 
.000650 
.000650 
.001000 
.001200 
.001360 
.001500 
.001650 
.001700 
.001750 
.001900 
.002050 
.002800 
.005150 
.0J660O 
.007600 
.008600 
.009650 
.011150 
.012800 
.014800 
.016000 
.018600 
.020850 
.023260 
.025600 
.028500 
.031850 
.035100 
.  038)00 
.042300 
.047250 
.053400 
.0575 
.0675 
.OWiO 
.1350 

Inch, 
0. 

.000200 

.000150 

.000150 

.000150 

.000200 

.000150 

.000200 

.000150 

.000150 

.000150 

.000050 

.000050 

.0U0150 

.000150 

.000550 

.0U2550 

.001450 

.OUIOOO 

.001000 

.001050 

.001500 

.001050 

.002000 

.001600 

.002000 

.002250 

.002400 

.002350 

.002900 

.003350 

.003250 

.003400 

.003800 

.004950 

.006160 

.0041 

.0100 

.0226 

.0460 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 

0-      . 

0. 

0. 

Inek. 
0. 

Initial  load. 
Elastic  limit. 

Tenaile  strength. 

16.000 
16,400 
16.800 
17.200 
17,600 
18.000 
18,400 
18.800 
19.200 
19,530 



General  eummary. 

Tensile  streni^  per  square  inch  of  original  section ponuds..       97,650 

Elaatio  limit  per  aqnare  inch  of  originail  section do 52,000 

Eloo^tion  per  incn  after  mptnre. inch..       0.2100 

Elongation  per  inch  under  strain  at  elastic  limit do 001750 

Redaction  in  diameter  at  point  of  ruptare  do ... .  .144 

Redaction  in  area  after  rupture^  per  centum  of  original  section 49.1 

PodtJon  of  rapfcare ".65  from  neck 

Character  of  broken  sarfiMse silky 

EiongatiMi  of  inch  seciUnts : ".11,  ".31* 


116  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3347. 

Marks,     Ti  M 

Diameter,  ''.666. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


TotaL 


P9undt. 
200' 
1.000 
2,000 
3.000 
4,000 
6,000 

e,ooo 

7,000 
8.000 
0,000 
0,200 
0,400 
0.600 
O.SOO 
10.000 
10, 200 
10.400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12.000 
12,400 
12,800 
18,200 
18,600 
14,000 
14,400 
14,800 
15,200 
15.600 
16,000 
16.400 
16.800 
17,200 
17,  COO 
17,800 


Per  square 
inch. 


Poundi. 
1,000 
6,000 
10,000 
15.000 
20,000 
25.000 
80.000 
86,000 
40,000 
45.000 
46,000 
47,000 
48,000 
49.000 
60,000 
61,000 
62,000 
53,000 
64,000 
65,000 
66,000 
67,000 
68.000 
60,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88, 000 
80.450 


Slonj^ation 
per  inch. 


0. 
.000100 
.000250 
.000450 
.000650 
.000800 
.000050 
.001150 
.001350 
.001500 
.001560 
.001600 
.001650 
.001000 
.006250 
.007000 
.0OT75O 
.008600 
.000500 
.010500 
.011300 
.  012350 
.013200 
.014000 
.015050 
. 017000 
.010150 
.  021750 
.024500 
.027000 
.030000 
.033400 
.030750 
.041050 
.046050 
.053000 
.0575 
.0050 
.0900 
.1450 


Saocessive 
elonzation 
perlncb. 


Inch. 
0. 

.000100 

.000150 

.000200 

.000260 

.000130 

.000150 

.000200 

.000200 

.000150 

.000060 

.000050 

.000050 

.000250 

.004350 

.000750 

.000750 

.000850 

.000000 

.001000 

.•4)00800 

.001050 

.000850 

.000800 

.  001050 

.001060 

.002150 

.002600 

.002750 

.002500 

.003000 

.003400 

.003350 

.004300 

.005600 

.006350 

.0045 

.0075 

.0250 

.0550 


Permanent 
set. 


InOi. 


Sacoesslve 

pennanent 

set. 


Inch. 


SemarlcB. 


Initial  load. 


Elastic  limit. 


Tensile  strenf^. 


General  summary. 

Tensile  Htrength  per  square  inch  of  original  section pounds..     80,450 

Elastic  limit  per  square  inch  of  original  section do 48.000 

Elongation  per  inch  after  rupture inch . .     0. 1 800 

Elonisation  per  inch  under  Htraiu  at  elaHtic  limit do 001650 

Keduction  in  diameter  at  point  of  nipture do 085 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30. 7 

Position  of  rupture 1  ".05  from  neck 

Cbanicter  of  broken  aarface,  granular ;  flaky  spot  at  circumference.    Opened  crack  in  stem  near  point 

of  rupture. 
Blongacion  of  inch  sections ".15,".J1» 


TESTS    OF  IRON 


Marks,  "^^"^^ 


,    STEEL,    AND    OTHER   MATERIALS. 
No.  3348. 
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Diameter,  '^.505. 

Sectional  area,  .20  sqaare  inch. 


AppUed  kmda. 

Blonmtion 
per  Inch. 

1 

j  Baoceasiye 

PenuftDent 
■et. 

Saoceasive 

permanent 

aet. 

Remarks. 

TotaL 

Per  oqaaro 
inckk. 

elongation 
perlnch. 

Potmd«. 
200 
1,000 
2,000 
8.000 
4,000 
6^000 
0,000 
7,000 
8:000 
0,000 
0.20V 
9^400 
9,000 
9,800 
10.000 
10,200 
10.400 
10.000 

i     10.800 
11,000 
11.200 
11,400 
11.600 
11.800 
12^000 
12;40O 
12.800 
18.200 
13.000 
14,000 
14.400 
14.800 
15.2D0 
15.600 
16.000 
16,400 
10,800 
17.200 
17.600 
17.880 

1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40.000 
45,000 
48,000 
47,000 
48.  000 
40.000 
50.000 
51,000 
52. 000 
53.000 
54,000 
55,000 
58.000 
57.000 
58.  000 
50.000 
80.000 
82.  000 
84.000 

eslooo 

88.000 
70.000 
72,000 
74,000 

80,000 
82,000 
84.000 
86.00 
8K,000 
80,400 

Inch. 
0. 
.000150 
.000300 
.000450 
.000650 
! 000800 
.00U95O 
.001150 
.001350 
.001500 
.001550 
.001600 
.001800 
.006000 
.007250 
.008000 
.000000 
.000600 
.010350 
.011100 
.012100 
.013100 
.013000 
.015000 
.016260 
.018300 

020600 
.023250 
.025850 
.028800 
.031900 
.035600 
.'039350 
.043800 
.049500 
.056600 
.0625 
.0800 
.0950 
.1500 

Inch, 
0. 

.000160 

.000200 

.000150 

.000200 

.000150 

.000150 

.0U0200 

.0(»0200 

.000150 

.000030 

.000060 

.000200 

.004200 

.001250 

.000760 

.001000 

.000600 

.000750 

.000750 

.001000 

.001000 

.000800 

t 001100 

.001230 

.002260 

.002100 

.002650 

.002600 

.002950 

.003100 

.003700 

.003750 

.004450 

.005700 

.007100 

.0059 

.0175 

.0150 

.0560 

Inch. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  loa  1. 
Elaatio  limit 

Tensile  strength. 

General  tummary. 

T«iudle  atrvmetb  per  square  inch  of  original  section pounds..    89,40^ 

Slaatle  limit  per  aqa«re  inch  of  original  section do —    47,000 

KloDizatioo  DCTfncL  after  mptare inch..    0.  IHOO 

Soiiic^tiwn  per  inch  nnder  strain  at  elasticliraifc do OjiOOO 

Kadaction  in  diameter  at  point  of  ruptttre............. do...       0^75 

Sedactaon  in  area  after  rapture,  per  ceutura  of  original  section 2/.  4 

Poeitiou  of  rupture  "W  from  mck 

ntAr«eterof  broken  surface granular;  silky  spot  at  circamtViciice 

EloDSiSoo  of  inch  aections '22*.      10 
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TESTS   OF   IRON,    STEEL,    AND   OTHEB   IfATERIALS. 


No.  3206. 
Marks,  "\^  = 
Diameter,  ".505. 
Sectioual  area,  .20  square  inch. 


ikpplied  loads. 

Eloneatlon 
per  Inch. 

SncoeMlre 
eloDsation 
per  inch. 

Permanent 
set. 

SiicoessiTe 

permanent 

set 

Bemarks. 

TotaL 

Per  BQuare 
Inch. 

Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10.000 

10, 200 

10.400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11.800 

12,000 

12,400 

12,800 

13,200 

13,000 

14.000 

14,400 

14,800 

15,200 

15,600 

16,000 

16.400 

18.800 

17, 200 

17,  600 

18,000 

18.400 

18.800 

19, 170 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
26,000 
30,000 
35.000 
40,000 
45.000 
50,000 
51,000 
52,000 
63,000 
54.000 
55,000 
50.000 
57, 000 
68,000 
60.000 
00.000 
62,000 
04,000 
06,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
92,000 
94,000 
95,850 

Inch. 
0. 

.000100 
.000200 
.000450 
.000650 
.000850 
.001050 
.001200 
.001350 
.001500 
.001600 
.001650 
.001650 
.001760 
.004100 
.006000 
.007250 
.  008250 
.009000 
.009900 
.010900 
.  012850 
.014800 
.016800 
. 019100 
.021150 
.023600 
.026000 
. 028750 
.031600 
.  035000 
.038750 
.043100 
.048250 
.053740 
.061250 
.0650 
.0850 
.1400 

Inch. 

0. 

.000100 
.000100 
.000250 
.  000200 
.C00200 
. 000200 
,000150 
.000150 
.000150 
.0001(10 
.000050 

0. 

.000100 
.002350 
.  001900 
.001250 
.001000 
.000750 
.000000 
.001000 
.001950 
.0019M) 
.002000 
.002300 
.002050 
.002450 
.002400 
. 002750 
.  002850 
.  0U3400 
.  00:}750 
.004350 
.005150 
.005500 

.mm 

.0375 
.0200 
.0650 

Inch. 
0. 
0. 

a 
a 

0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

TensUe  strong. 

General  summary. 

Tensile  strength  per  sqnsre  inch  of  original  seotion pounds..    05,850 

Elastic  limit  per  souare  inch  of  original  section do  ...    53,  OfK) 

Elongation  per  inch  aftermiU'nre.. inch..    0.2000 

Elongation  per  inch  under  strain  at  elnstic  limit do..  .001750 

Keduction  in  diamctrr  at  point  of  rupture do..        .  105 

lU'dnction  in  area  after  rupturo,  ])er  centum  of  original  section 37. 1 

Position  of  rupture ".80  from  neck 

Character  of  hrokeu  surface,  granular,  55  per  cent. ;  Hillcy,  45  per  cent.    Openod  cracks  in  surface  of 

stem. 
Elongation  of  inch  aeotious ".29%  'Ml 


TESTS   OF   IBON,    STEEL,   AND   OTHER  MATERIALS. 

No.  3207. 
Marks,  »2«|',™ 
Diameter,  ".505. 
Sectional  area,  .20  sqaare  inch. 


HI 


AppUed  loads. 

Elonxation 
per  inch. 

SnooessiT-e 
elongation 
per  inch. 

Permanent 

set. 

SaocesslTe 

permanent 

set. 

BemarkB. 

Total. 

PerBonare 
inch. 

200 

1.000 

2.000 

3,000 

4,000 

5.000 

6,000 

7.O0O 

8»000 

9.000 

10.000 

10.200 

10.400 

10,600 

10.800 

11,000 

11,200 

11,400 

11.600 

11,800 

12,000 

121400 

12,800 

13,200 

13.600 

14,000 

14.400 

14,800 

15.200 

15.000 

10.000 

10,400 

16,800 

17,200 

17.  COO 

18,000 

18,400 

18L800 

19.200 

19,280 

PotMMfr. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52.000 
63,000 
54,000 
55,000 
56,000 
57.000 
58,000 
69.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78. 000 
80.000 
82,000 
84,000 
86,000 
88,000 
00,000 
92,000 
94.000 
96.000 
96^400 

Inch. 
0. 

.000150 
.0003(0 
.000460 
.000700 
.000850 
.001000 
.001150 
.001250 
.001450 
.001650 
.OJ1700 
.001750 
.001000 
.004150 
.005500 
.000600 
.007660 
.008900 
.000600 
.010450 
.012100 
.014250 
.016000 
.018000 
.020250 
.022750 
.025000 
.  027300 
.0)0250 
.033250 
.037050 
.  041100 
.044860 
.  051760 
.057750 
.0625 
.0760 
.1000 
.1300 

Inch. 
0. 
.000160 
.000150 
.000150 
.000250  • 
.000150 
.000150 
.000150 

.oooioa 

.OOOJOO 

.000200 

.000050 

.000050 

.000150 

. 002250 

.001350 

.001100 

.  001050 

.001250 

.000700 

.000850 

.001650 

.  002150 

.001760 

.002000 

.002260 

.002.500 

.002250 

.U02300 

.0020:0 

.003000 

.003800 

.004050 

.  003750 

.006000 

.006000 

.  004750 

.0125 

.0250 

,0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 



General  tfummary. 

Tensile  atrangth  per  square  inch  of  original  section ..pounds..      00,400 

Blaatlc  limit  per  sqaare  inch  of  original  section do 52.000 

SloDcation  per  iocn  after  rnptnro , inch..      0.1700 

Elongation  per  inch  under  strain  at  elastic  limit 1 do 001750 

Bednction  in  diameter  at  point  of  rapture do 085 

Sednctloo  in  area  aifter  rupture,  per  centnm  of  original  section 80.7 

Positioaof  rupturo I'MO  from  neck 

Character  of  broken  surface,  granular.  60  per  cent. ;  silky.  40  per  cent.    Opened  cracks  in  surface  of 

stem. 
ElOBCatioiioflnehseetioiui ''.19»,M6 


V2  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3336. 


Marks,  ^1^5^ 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 


Applied  loAds. 

per  inch. 

SaocesBlve 
eloDsation 
per  mob. 

Permanent 
set. 

Snooessive 

permanent 

set. 

Remarks. 

Total 

Per  sqaare 
inch. 

^owndt. 

200 

1.000 

2.000 

3,000 

4.000 

6,000 

6,000 

7,000 

6,000 

9,000 

10,000 

10.200 

10.400 

10,600 

10,800 

11,000 

11.200 

11.400 

11,600 

11,800 

Pounds, 
1.000 
5,000 
10.000 
15,000 
20,000 
26^000 
80,000 
86,000 
40,000 
46,000 
60,000 
61.000 
68,000 
53,000 
54,000 
66.000 
56,000 
67.000 
68,000 
fio  mwi 

Inch. 
0. 

.000100 
.000300 
.000460 
.000600 
.000760 
.000900 
.001050 
.001260 
.001400 
.001600 
.001650 
.001700 
.001800 
.008600 
.  OIOIOO 
.010650 
.011200 
.  012100 
.013100 
.014250 
.016050 
.018100 
.020260 
.023000 
.C25100 
.027500 
.030600 
.033750 
. 037100 
.041500 
.646250 
.052000 
.0550 
.0600 
.0600 
.1000 

Ineh. 
0. 

.000100 
.000200 
.000150 
.000150 
.000150 
.000150 
.000150 
.000200 
.000150 
.000200 
.000050 
.000050 
.000100 
.006700 
.001600 
.000650 
.000550 
.000900 
.001000 
.001150 
.001800 
.002060 
.002150 
.002750 
.002100 
.002400 
.003100 
.003160 
.003360 
.004400 
.004750 
.005750 
.0030 
.0050 
.0200 
.0200 

IneA. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 

Ineh. 
0. 

Initial  UmmL 
Blastio  limit. 

Tensile  strength. 

12,000            '^  '^'^ 

12,400 
12,800 
13,200 
13,600 
14.000 
14,400 
14,800 
15.200 
16,600 
16,000 
16.400 
16.800 
17.200 
17.600 
18,000 
18.400 
18,760 

62,000 
64.000 
66.000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86,000 
88.000 
90,000 
92.000 
93,800 

.  1460              •  04M)        1 

1 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..    93,800 

Ebistio  limit  per  sqaare  inch  of  original  section do....    52^000 

BloDgatlon  per  inch  after  raptnre inch..    0.2400 

Elongation  per  inch  under  strain  at  elastic  limit do 001700 

Reduction  in  diameter  at  point  of  rupture. do .146 

Rf'duction  in  area  after  rupture,  per  centum  of  original  section 49l1 

Position  of  rapture ".80fVom  neck 

Character  of  liroken  surface silky 

Elongation  of  inch  sections ^ ".12;  ".30* 
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No.  3337. 
Marks,  "^S^ 
Diameter,  ".505. 
Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

per  mch. 

Sncoessive 
elongation 
per  inch. 

Permanent 
set 

SacoeBdve 
set. 

Bemarks. 

Total. 

PerMmare 
inch. 

Pounds, 
200 
1,000 

a;  000 

3,000 
4,000 
5.000 
6.000 
7,000 
8.000 
9,000 
16,000 
10,200 
10,400 
10,600 
10,600 
11,«)© 
11,200 
11.400 
11.600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
UOOO 
14.400 
14.800 
15,200 
15,600 
16.000 
16.400 
16,800 
17,200 
17,600 
18,000 
18.180 

Poundi. 
1,000 
5.000 
10.000 
15.000 
20.000 
25,000 
30.000 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55^000 
56,000 
67.000 
58.000 
50,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 

^4,000 
86,000 

Inch, 
0. 

.00)100 
.000250 
.000100 
.000560 
'.000760 
.000950 
.001100 
.001300 
.001500 
.001660 
.010750 
.011750 
.012300 
.0131(8) 
.014050 
.015050 
.016000 
.017050 
.018000 
.019000 
.021300 
.023750 
.026060 
.029000 
.031850 
.035600 
.039000 
.043000 
.047600 
.053260 
.0575 
.0625 
.OflfiO 

Inch. 
0. 

.000100 
.000150 
.000150 
.000160 
.000200 
.000'.^00 
.000150 
.000200 
.000200 
.000150 
.009100 
.001000 
.000550 
.000800 
.000950 
.001000 
.000950 
.001050 
.000950 
.001000 
.002800 
.002460 
.002300 
.002960 
.002830 
.003750 
.003400 
.004000 
.004500 
.005760 
.004250 
.0050 
.0175 
.0150 
.0160 
.0500 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Klaetio  Umil 

Tensfle  itreDgth. 

• 

88,000    !      .0950 
90.000    1      .1100 
90, 900          .  IflOO 

General  aummarjf. 

Tensile  strength  per  sqnare  inch  of  original  section .'pounds..      90,900 

SlasticUmit  per  wraare  inch  of  original  section do 60,000 

Sloogatioo  p^ inch  afterraptnre inch..      0.2250 

Sloogation  per  inch  nnder  strain  at  eliiBtic  limit do 001650 

Bednetion  in  diameter  at  point  of  i^ptnre do 106 

BedactioQ  in  area  after  mptare,  per  centum  of  original  section 37.1 

Position  of  mptore rMOftromneclt 

Character  of  broken  snrface ^ silky 

elongation  of  inch  sections ".30*,  ".15 

H.Ex.16 8 
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No.  3273. 

Marks,  82  Rir^H 

Diameter,  ''.605. 

Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

Elongation 
per  inch. 

Saccessive 
elongattion 
per  inch. 

Fennanent 
set. 

Saooessive 

permanent 

set. 

Bemarks. 

Total. 

Ferflqaare 
inch. 

Poundi. 

200 

1,000 

2)000 

8,000 

4)000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14.000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18,400 

18,800 

19,200 

19,520 

Pounds. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
80,000 
85^000 
40,000 
45,000 
50,000 
51.000 
52.000 
63,000 
54,000 
55,000 
66,000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80.000 
82,000 
84.000 
86,000 
88,000 
90.000 
02,000 
94.000 
96.000 
97,600 

Xneh, 
0. 

.000150 
.000300 
.000450 
.000650 
.000800 
.000950 
.001150 
.001800 
.001450 
.001650 
.001700 
.001750 
.001800 
.001850 
.002000 
.006100 
.007300 
.008250 
r 009150 
.010150 
.011650 
.013600 
.015500 
.017600 
.019600 
.021900 
.624000 
.  026750 
.029250 
.032100 
.035650 
.089500 
.043700 
.049500 
.0550 
.0600 
.0700 
.0900 
.1400 

Inch. 
0. 

.000150 
.00U150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000050 
.000(150 
.000050 
'    .000050 
.000150 
.004100 
.001200 
.000950 
.000900 
.001000 
.001500 
.001950 
.001900 
.002000 
.002100 
.002300 
.002100 
.002750 
.002500 
.002850 
.003650 
.003850 
.004200 
.005800 
.0055 
.0050 
.0100 
.0200 
.0500 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Umit. 

Tensile  strength. 

• 1 

General  summary. 

Tensile  strength  per  square  inch  of  oriitinal  section pounds..    07,600 

Elastic  Umit  per  sqaare  inch  of  original  section do 54,000 

Elongation  per  incn  after  rapture .*. inch..    0.2400 

Elongation  per  inch  under  strain  at  elastic  limit do 001850 

Beductionin  diameter  at  point  of  rupture do 145 

Beduction  in  area  after  rapture,  per  centum  of  original  section 49.1 

Position  of  rupture 1".00  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ...^ ".17,  ".31* 


TESTS  OF  mOK,    STEEL,   AND   OTHER  MATEBIAI.8. 
Ko.  3274. 


115 


Marks,  "§"5" 


Diameter,  ^'MOL 

Sectional  area,  .20  square  inch. 


Applied  loads. 

EUmgation 
pertneh. 

SuoceaslTe 
elonsation 

Permanent 
aet. 

Saoq^aalve 

permanent 

aet. 

Bemarka. 

TotaL 

Peraqnare 
incK. 

Pounds. 

200 

1,000 

2.000. 

8,000 

4,000 

6,*000 

6^000 

7.000 

R.O00 

9,000 

10,000 

10.200 

10.400 

10,000 

10,800 

11.000 

11.200 

11.400 

11,600 

11,800 

12.000 

12.400 

12,800 

13,200 

13.600 

14.000 

14,400 

14,800 

15.200 

15,600 

16.000 

16.400 

16.800    1 

17,200    1 

27.600 

18,000 

18,400    1 

18.800 

19.200 

19,500 

Poimdff. 
1.000 
5.000 
10.000 
15,000 
20.000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
51.000 
62.000 
53.000 
54.000 
56.  COO 
56.000 
57.000 
58,000 
60.000 
60.000 
62,000 
64.000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86.000 
88  000 
90,000 
92,000 
94.000 
90.000 
97,650 

Inch. 
0. 

.000200 
.000350 
.000500 
.000650 
.000850 
.001000 
.001200 
.001350 
.001500 
.001650 
.001700 
.001760 
.001900 
.002050 
.002600 
.005150 
.0J6600 
.007600 
.008600 
.009650 
.011150 
.012800 
.014800 
.016000 
.018600 
.020850 
.023250 
.025600 
.028500 
.031850 
.035100 
.038)00 
.042300 
.047250 

053400 
;0575 
.0675 
.OlfOO 
.1350 

Ineh. 
0. 

.000200 
.000150 
.000160 
.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000160 
.000050 
.000050 
.'OU0150 
.000150 
.000550 
.002560 
.001450 
.001000 
.001000 
.001050 
.001600 
.001650 
.002000 
.001800 
.002000 
.002250 
.002400 
.002350 
.002900 
.003350 
.003250 
.003400 
.003800 
.004950 
.006150 
.0041 
.0100 
.0226 
.0460 

0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 

Inch. 
0. 

Initial  load. 
ElaaticUmit. 



Tenaile  atrengtb. 



General  Bummary. 

Tenaile  atrenffth  per  aqnareioch  of  original  section ponnds..       97,650 

Slastic  limit  per  sqaare  inch  of  original  section do 62,000 

Elonjcation  per  inch  alter  mptnre inch..       0.2100 

Elongation  per  inch  under  atrain  at  elaatic  limit do 001750 

Redaction  In  diameter  at  point  of  rupture  do....  .144 

Beduction  in  area  after  rupture^  per  centum  of  original  section 49.1 

PfMJtion  of  rapture '\65fh>m  neck 

CbaraeterofteokeaaiirflMse silky 

Xkmgatkmof  inch  aeotkma : ".11,  ".81* 
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No.  3347. 

iur«^1.a    82E«TH 

Marks,     ti  m 

Diameter, '^506. 

Sectional  area,  .20  sqaare  inch. 


AppUed  loads. 

Elonsation 
per  inch. 

Succemiive 
elongation 
per  Inch. 

Permanent 
sets 

Sacoessive 

permanent 

set. 

Bemarks. 

Total. 

Per  iiquar« 
inch. 

P9und*. 

2fiQf 

1,000 

2,000 

3.000 

4,000 

6,000 

6,000 

7.000 

8.000 

9.000 

9,200 

9,400 

9.600 

9,800 

10,000 

10,200 

10.400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12.000 

12.400 

12,800 

13.200 

18,600 

14,000 

14.400 

14,800 

15, 200 

15,600 

16,000 

16,400 

16.800 

17.200 

17.  COO 

17,890 

Pounds. 
1,000 
6,000 
10,000 
16.000 
20,000 
25,000 
30,000 
86,000 
40.000 
45.000 
46.000 
47,000 
48,000 
40.000 
60,000 
61.000 
62,000 
53,000 
54,000 
55,000 
66,000 
67,000 
66.000 
69.000 
60.000 
62. 000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76, 000 
78,000 
80,000 
82,000 
84.  000 
86,000 
88.000 
89,450 

Inch. 
0. 

.000100 
.000250 
.000450 
.000650 
.000800 
.000950 
.001150 
.001350 
.001500 
.001560 
.001600 
.001650 
.001900 
.006250 
.007000 
.007750 
.008600 
.009500 
.010500 
.011300 
.012350 
.013200 
.014000 
.015050 
.017000 
.019150 
.021750 
. 024500 
.027000 
.030000 
. 033400 
.03li750 
.041050 
.046C50 
.053000 
.0575 
.OfloO 
.0900 
.1450 

Inch. 
0. 

.000100 
.000150 
.000200 
.000200 
.000150 
.000160 
.000200 
.000200 
.000150 
.000060 
.000050 
.000050 
.000250 
.004350 
.000750 
.000760 
.000850 
.000900 
.001000 
.4)00800 
.001050 
.000860 
.000800 
. 001050 
001950 
.002150 
.002600 
.002750 
.002500 
.003000 
.003400 
.003350 
.004300 
.005600 
.006350 
.0045 
.0075 
.0250 
.0550 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

"' '"" 

1 

Tensile  stren^. 

General  aummary. 

Tensile  Rtrenffth  per  sqnare  inch  of  orifrinal  section pounds..     89,450 

Elastic  limit  per  square  inch  of  original  section do 48,000 

Elonfcation  per  inch  after  rupture inch . .     0. 1800 

Elongation  per  inch  under  Htrain  at  elantic  limit do 001650 

Reduction  in  diameter  at  point  of  mpture do 085 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30.7 

Position  of  rupture 1".05  from  neck 

Character  of  hroken  surface,  granular;  flaky  eiK>t  at  circumference.    Opened  craok  in  stem  near  point 

of  rupture. 
Elongation  of  inoh  sections 'MS, 'Ml* 
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No.  3348. 
Marks,  «^^  = 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

periDOh. 

1 

Saooeasive 
elongation 
perinch. 

Permanent 
Bet. 

Suocessive 

permanent 

set. 

Remarks. 

TotaL 

Peraauare 
inob. 

Pounds. 
200 
1.000 
2,000 
8.000 
4,000 
6,000 
8,000 
7,000 
8.000 
8,000 
9,200 
9L400 
9,600 
9,800 
10.000 
10,200 
10,400 
18,000 
1    18.800 

Pounds. 

1,000 

5.000 

10,000 

15,000 

20,000 

25.000 

30,000 

35,000 

40.000 

45,000 

46,000 

47,000 

48.000 

49,000 

50.000 

51,000 

52,000 

68,000 

54.000 

56,000 

58.000 

57,000 

58.000 

50,000 

80.000 

82,000 

84,000 

88^000 

88,000 

70,000 

72.000 

74.000 

70.000 

78.000 

80.000 

82,000 

84.000 

80,0^0 

8H,000 

89.400   • 

Inch. 
0. 

.000150 
.000300 
.000450 
.000650 
.000800 
.OOUOSO 
.001150 
.001350 
.001500 
.001550 
.001600 
.091800 
.006000 
.007250 
.008000 
.009000 
.009600 
.010350 
.011100 
.  012100 
.013100 
.013900 
.015000 
.016250 
.018500 
.020600 
.023250 
.026850 
.028800 
.031900 
.035600 
.030350 
.043800 
.049500 
.056600 
.0625 
.0800 
.0950 
.1500 

Inch. 
0. 

.000160 

.000200 

.000150 

.000200 

.000150 

.000150 

.000200 

.0(»0200 

.000150 

.000030 

.000050 

.000200 

.004200 

.001250 

.000760 

.001000 

.000600 

.000750 

.000760 

.001000 

.001000 

.000800 

1 001100 

.001250 

.002250 

.002100 

.002850 

.002600 

.002950 

.003100 

.003700 

.003750 

.004450 

.006700 

.007100 

.0050 

.4*175 

.0150 

.0560 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  loa  1. 
Blastio  limit 

Tensile  ntrengtb. 

11,000 
11,200 
11.400 
11,600 
11,800 

I2;ooo 

12,400 
12,800 
18,200 
13,000 
14,000 
14.400 
14.600 
15^200 
15^600 
16.000 
16,400 

■    16,000 

17.200 

17.600 

17.880 

General  summary. 

Tensile  strenKth  per  square  inch  of  orifinal  section pounds..    89,40^ 

Elastic  limit  per  square  incli  of  original  section do —    47,000 

KioDKation  per  inch  after  rupture inch..    0.  liiUfl 

Xlong<«tion  per  inch  onder  strain  at  elastic  limit do OjiOOO 

Redaction  in  diameter  at  point  of  rupture do —        0.75 

Reduction  in  area  afiermpture,  per  centum  of  original  section 27.4 

Position  of  rapture "-90  from  luck 

Character  of  Inoken  surface granular;  silky  Bpotatcircumfetuiiee 

Bloagation of  inch  sections "22*,  ".10 
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No.  3317. 

Marks,  »2  ^5^ 

Diameter,  ''.604. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

Elongation 
per  inoh. 

SnooeMive 
elongation 
permoh. 

Permanent 
aet. 

Saoceaaive 
aet 

Bemarlu. 

TotaL 

Per  Hqaaro 
inch. 

Pounda. 
200 
1,000 
2,000 
3,000 
4.000 
5.000 
0.000 
7,000 
8.000 
9,000 
9.200 
9.400 
9,600 
9.800 

10, 000 

Pound*. 
1,000 
5.000 
10,000 
16,000 
20,000 
35,000 
30,000 
35,000 
40,000 
45.000 
46,000 
47.000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
S4.0U0 
65,000 
56,000 
67,000 
58.000 
68,000 
60,0C0 
62.000 
64.000 
66.000 
6{),000 
70.000 
72.000 
74,000 
76.000 
78,000 
80.000 
82.000 
84,000 
86.000 
88.000 
89,950 

Inch. 
0. 

.000150 
.000250 
.000400 
.000550 
.000700 
.01)0900 
.001050 
.001200 
.001350 
.001450 
.OOUOO 
.001550 
.  002350 
.005200 
.006000 
.  006750 
.007600 
.  008500 
.009300 
.010500 
.011250 
.012250 
.013250 
.014550 
.016500 
.018900 
.021500 
.024000 
. 027000 
.029550 
.032750 
.036300 
.041050 
.046800 
.0->2250 
.0i}0500 
.0700 
.0900 
.1450 

Inch. 
0. 

.000150 
.000100 
.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000100 
.000050 
.000050 
.000800 
.001'd)0 
.000800 
.000750 
.000850 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

10,200 

10.400 
10,600 
10, 800 
11.000 
11,200 
11,400 
11,600 
11,800 
12,000 
12.400 
12,800 
13.200 
13,600 
14,000 
14.400 
14.800 
15.200 
16,600 
16,000 
16,400 
16,800 
17,200 
17,600 
17.090 

.000900 
.000800 
.  001200 

.000750 

.  001000 

.001000 

.001300 

.001950 

.002400 

.  002600 

.002500 

.003000 

.002550 

.003200 

.003650 

.004760 

.  00 J750 

.005450 

.00^250 

.0095 

.0200 

.0550 



• 

1 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..        69,960 

Xaasticlimit  per  souare  inch  of  original  section do 48,000 

Elongation  per  loch  aft«r  ruptaro inch..        0.25M 

Elongation  jierinoh  under  strain  at  elastic  limit do 001550 

Reduction  in  diameter  at  point  of  rupture do....  .124 

Reduction  in  area  after  rupture,  per  centum  of  original  section 43. 3 

Position  of  rupture T'.OS  trom  neck 

Character  of  broken  surface aiikv 

Elongation  of  inch  sections ".32*.  ".1*9 


TESTS   OF  IBOK,  STEEL,  AND   OTBBB   MATfiSlAIiS. 

No.  3318. 

Marks,  "%:5" 

Diameter,  ".504. 

Sectional  area,  .20  square  inch. 
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SloDgation 
periDch. 

SnooeMlve 
elonntion 
per  inch. 

Peimaiient 
set. 

Sncoesstve 

pormanent 

set. 

Semarlu. 

TotaL 

Personara 

200 
1,000 
2,000 
3.000 
4,000 
6.000 
8,000 
7,000 
^000 
9^000 
9^200 
91400 
9,000 
9^800 
10.000 
10,200 
10.409 
10.600 
10,890 
11,000 
11,200 
11,400 
a  800 
11,800 
13.000 
12;400 
12,800 
13,200 
UOOO 
14,000 
.    14,400 
14,800 
15,200 
15,000 
14,000 
16,400 
16,800 
17.200 
17,600 
18^900 
18^290 

Poundt. 

1,000 

5.000 

10.000 

15.000 

20,000 

25.000 

80,000 

35.000 

40,000 

45,000 

46,000 

47,000 

48,000 

40.000 

50.000 

61,900 

52.000 

53,000 

64,000 

56.000 

58,000 

57,000 

68.000 

59.000 

00.000 

82,000 

84,000 

88,000 

88,000 

70.000 

72,000 

74.000 

78.000 

78,000 

00,000 

82,000 

84,000 

86,000 

88.000 

00.000 

91,160 

InOL 
0. 

.000100 
.000250 

000400 
l00055O 
.000700 
.000850 
.001050 
.001290 
.001400 
.001450 
.001500 
.001590 
.001700 
.006000 
.006000 
.006730 
.007400 
.008150 
.008850 
.010000 
.011000 
.011900 
.012700 
.014000 
.015850 
.018050 
.020350 
.022600 
.025300. 
.028290 
.031500 
.034600 
.038000 
.043750 
.048900 
.056500 
.0660 
.0800 
.1000 
.1450 

Iwsk. 
0. 

.000100 
.000150 
.000150 
.000150 
.000150 
.000150 
.000200 
.000200 
.000150 
.000050 
000050 
! 000050 
.000150 

.' 001000 
.000750 
.000050 

.000750 

.OOOTOd 

.001150 

.000100 

.000900 

.000800 

.001300 

.001850 

.002200 

.002300 

.002250 

.003700 

.002950 

.003250 

.003100 

.004400 

.004750 

.005150 

.006600 

.0006 

.0150 

.0260 

.0460 

Inch, 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

JTndk. 
0. 

Initial  load. 
Elaatio  limit. 

TenaUe  strength. 

GtMral  9ummary. 

Tensile  stnmi;:!!!  por  sqnare  inch  of  orizinal  section ponnds..    01,150 

KlasticlimiiiieraqQare  inch  of  original  section Ao —    48,000 

Klongation  per  iDcn  after  rapture inch..    0.2600 

ICloQscatian  per  inch  onder  strain  at  elastic  limit do 001550 

Redacdoa  in  diameter  atpolntof  mptnre do 134 

Kedoction  in  area  alter  rapture,  peroentomof  original  section 46.2 

Poaitioa  of  ropturs rM5  from  neck 

Character  of  broken  sorfSMie silky 

lofinohseotioBa ".20,  ".32* 
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No.  3319. 
Marks,  »2ffJ^ 


Diameter,  ''.50L 

Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

Elongation 
permoh. 

Sncoeuive 
elongation 
per  inch. 

set. 

SncoeBslTe 

permanent 

aet. 

Bemarlu. 

Total. 

PerBquare 
Inoh. 

PounOa. 

200 

1.000 

2,000 

8,000 

4,000 

5.000 

6.000 

7,000 

8.000 

9.000 

10.000 

10,200 

10,400 

10,600 

10,800 

11.000 

11,200 

11,400 

11,600 

11,800 

12.000 

12.400 

12,800 

18,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16.800 

17,200 

17,600 

18,000 

18,400 

18,680 

Poundi. 
1.000 
6.000 
10,000 
15,000 
20.000 
26,000 
30.000 
36,000 
40,000 
45,000 
60.000 
51.000 
52.000 
53.000 
64,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64.000 
06.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86.000 
88,000 
90,000 
02.000 
92,900 

Inch, 
0. 
.000150 
.000300 
.000450 
.000650 
.000800 
.000950 
.001150 
.00.350 
.001550 
.001700 
.001750 
.001800 
.007500 
.008000 
.008600 
.009550 
.010350 
.011250 
.012-250 
.013100 
.015000 
.017000 
.019250 
.021600 
.023750 
.026600 
.029S0O 
.033500 
.036600 
.040250 
.045300 
.051000 
.057750 
.0650 
.0850 
.1050 
.1560 

Inch. 
0. 

.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000200 
.000200 
.000150 
.000050 
.000050 
.005700 
.000500 
.000600 
.000950 
.000800 
.000900 
.001000 
.000850 
.001900 
.002000 
.002250 
.002250 
.002250 
.002850 
.002906 
.004000 
.003000 
.003750 
.005050 
.005700 
.006750 
.  007250 
.0200 
.0200 
.0450 

IndL 
0. 
0. 

I 

0.    • 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatic  limit 

Tensile  strength. 

0. 

:::::::::::;;::::::::::: 

1 

::::::::::::l:::;:::::::: 

1 

*  * 1 

...... f ..... 

Gmeral  aummarjf. 

Tensile  strength  per  square  inch  of  original  section pounds..       92.900 

Elastic  limit  per  sanare  inch  of  original  section do 52,000 

Elongation  per  infen  after  rupture inch..        0.2150 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Seduction  in  diameter  at  point  of  rupture do .  104 

Kednctionin  area  after  rupture,  per  centum  of  original  section 87.1 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14,  ".20 


T£STS   OF   IfiOK,    STEfiL,    InD   OTHUR   UAtEBtAtS. 

No.  3320. 
Marks,  »^J  = 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
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Blonntioc 
peruioh. 

Saooemive 

Permanent 

Bet. 

SacoeaeiTe 

permanent 

set 

Bemarks. 

TotftL 

Persqawe 
inch. 

elonitatlon 
per  inch. 

Powui*. 

200 

1,000 

2.000 

3,000 

4,000 

5^000 

6,000 

7,000 

8,006 

9,000 

10,000 

10,200 

10.400 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
60,000 
51,000 
82.000 
53.0C0 
54,000 
55.000 
66,000 
57,000 
58,000 
59.000 
60,000 
62.000 
64,000 
66.000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92.000 
08,600 

Inek. 
0. 

.000150 
.000300 
.000450 
.000660 
.000800 
.000960 
.001150 
.001300 
.001400 
.001600 
.001650 
.001700 
.001900 
.007260 
.007750 
.008550 
.009500 
.010350 
.011250 
.012200 
.014000 
.016000 
.018400 
.020000 
.022750 
.025100 
.027850 
.030600 
.034100 
.038050 
.042750 
.047850 
.054000 
.062509 
.0800 
.0950 
.1400 

Inch. 
0. 

.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000100 
.000200 
.000050 
!000050 
.000200 
.005350 
.000500 
.000800 
.000950 
.000850 
.000900 
.000960 
.001800 
.002000 
.002400 
.002200 
.002250 
.002360 
.002750 
.002750 
.003500 
.003960 
.004700 
.005100 
.006150 
.008500 
.0175 
.0150 
.0450 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Blaatic  limit. 

• 

Tensile  strength. 

10.600 

10,800 

U,000 

11,200 

" 

11,400 

11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14.000 
14,400 
14.800 
15.200 
15,600 
16.000 
16,400 
16,800 
17,200 
17,600 

laooo 

18,400 
18,720 

Oeneral  9uimnary, 

Teoaile  strength  per  square  inch  of  orifflnalssctioik pounds..    89,900 

Xlaatie  limit  per  sqoare  inch  of  original  section do 48,000 

BloDgation  per  incn  after  rupture inch..    0.2050 

KlongaUon  per  inch  under  strain  at  olastio  limit do 001G50 

Seductkm  in  diameter  at  point  of  rupture do 104 

BednctioD  in  area  after  ruptnrc,  per  centum  of  original  section 87.1 

I'ositloa  of  rupture 1".15  ftom  neck 

Character  of  broken  surfkoe silky 

Blongationofinohseotiona ".21*.  ".20* 
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No.  3275. 

Marks,  82  BJ.TH 

Diameter,  *'.504. 

Sectional  area,  .20  square  inch. 


EloDf^ation 
per  inch. 

III 

Permanent 
Bet. 

Succeasive 

pennanent 

set. 

Bemarka. 

TotftL 

Per  aqiLBre 
Inch. 

Pounds. 
200 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
0,000 
9,200 
0,400 
0,600 
9,800 
10.000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 

!S:^ 

16,000 
16,400 
16,800 
17,200 
17,600 
17,880 

Pounds. 
1,000 
6.000 
10,000 
16,000 
20,000 
25.000 
30,000 
35,000 
40,000 
46,000 
46,000 
47,000 
48.000 
40,000 
60,000 
61,  COO 
62,000 
63,000 
64.000 
65.000 
56.000 
67,000 
68,000 
60.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78»000 
80,000 
82,000 
84,000 
86,000 
88,000 
89,000 

Xneh. 
0. 

.000150 
.000300 
.000500 
.000650 
.000800 
.001000 
.001200 
.001300 
.OOUOO 
.001550 
.001600 
.001650 
.002000 
.006500 
.007100 
.007900 
.008750 
.009560 
.010350 
.011350 
.Ol'J300 
.013350 
.014600 
.016000 
.018400 
.020500 
.022400 
.024800 
.027250 
.030600 
.034100 
.037760 
.042000 
.  047350 
.053750 
.0575 
.0650 
.0900 
.1400 

Inch. 
0. 

.000160 
.000150 
.000200 
.000150 
.000150 
.000200 
.000200 
.000100 
.000200 
.000050 
.000050 
.000050 
.000350 
.004500 
.000600 
.000800 
.000850 
.00(1800 
.000«00 
.001000 
.000950 
.001050 
.001250 
.001400 
.002400 
.002100 
.001900 
.002400 
.002450 
.003350 
.003500 
.003650 
.004250 
.005350 
.006400 
.003750 
.0075 
.0250 
.0500 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit 

Tonaae  strength. 

General  eummary. 

Tensile  strenKth  per  square  inoh  of  oriidnal  section pounds       89  000 

ElasUclimit  per  soaare  inch  of  original  section :..do    .      48*000 

Elonf^ation  per  inch  after  inptnre inch       0  2030 

Elonfcation  per  inch  under  strain  at  clastic  limit "I!.*!!I.  do         .001650 

Reduction  in  diameter  at  point  of  rupture do.  .104 

Bednction  in  area  after  rupture,  per  centum  of  original  section  .'. ..'.'. .'.'..'.'. 37  1 

Position  of  rupture...... '.'."...'.'./.'rrUSfhim  nw'k 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.' "////.*.*.'."'.'."" *.'."."'.*.*"'*."/'* ii* *  ".ao* 


TESTS   OF   IRON,    STEEL,   AND   OTHER   MATERIALS. 

No.  3276. 
Jifarks,  »5^  = 
Diameter,  ''.505. 
iSectional  area,  .20  square  inch. 
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/        Applied  loadA. 

EloDKation 
per  inch. 

Snccessive 

Permanent 
set. 

Sncoeaaive 
Bet. 

Benuurks. 

j  Touu.  |^-?,sir* 

eianfration 
per  inch. 

'    1  Sao              Skooo 
s!ooo             10,000 

Inch. 
0. 

.000150 
.000300 
.000450 
.000650 
.000800 
.000050 
.001150 
.001300 
.001450 
.001500 
.001550 
.001550 
.001600 
.001650 
.001700 
.006000 
.006750 
.007600 
.008400 
.000250 
.010000 
.010750 
.  011750 
.012850 
.014800 
.016750 
.010060 
.021250 
.023500 
.025750 
.028500 
.031250 
.034850 
.038250 
.043000 
.048100 
.053756 
.062509 
.0675 
.0850 
.1200 
.1450 

Inch, 

a 

.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000050 
.000050 
0. 

.000050 
.000050 
.000050 
.004300 
.000750 
.000850 
.000800 
.000850 
.000750 
.000750 
.001000 
.001100 
. 001050 
.<K)]950  * 
.002300 
.002200 
.002250 
.002250 
.002750 
.002750 
.003600 
.003400 
.004750 
.005100 
.005650 
.008750 
.0050 
.0175 
.0350 
.0250 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  l<Md. 

BUmUc  limit               ' 

Teualle  strength. 

........... 

a,ooo 
o^ooo 

7,000 
8,000 
9,0OO 

9:200 

9.400 
9^000 
9,900 
10,000 
10:200 

30,000 
35,000 
40,000 
45:000 

40.000 
47.000 

48^000 

40.000 

AOIOOO 

51:000 

52,000 

53^000 

54:000 

60.000 
57.000 

^??? 
50.  000 
00.000 
0*^.000 

«L«    AHA 

10.400 

10.000 

lo.ioo 

11,000 

11,200 

11,000 
11.800 
12,000 
12,400 



lA  CHkO      1            74.  cwv 
it  So     1           70.000 

lis       S:SS 

1  17X00   I       selooo 

1     17  MO    \         88.000 

\     18k  81' 

1 

Oeneral  »umniary. 

Tenalle  strencih  per  sqnare  inch  of  original  section pounds..      04,050 

Elaaticlhnitper aqiiAreinchof  originalseotion do 61,0;*0 

KlonMrtlon  per  inch  »fl«r  rnptare inch..      0.2450 

Slon0htton  per  inch  nnder  strain  atelaittic  limit  do 001700 

liednSion  in  diameter  At  point  of  ruptnre do 135 

Bednetlonin  urea  after  rapture,  percentnm  of  original  section. 46.2 

Poaitionof  ruptaro 1".00  from  neck 

ChaiacC«r  of  broken  snrfaoe silky 

Bgationof  inch  aeolions ".32*.  ".17 


124  TESTS   OP   IRON,    STEEL,   AND    OTHER  MATERIA)^ 

Iiro.3341. 

• 

Marks,  «2»j»TH 

Diameter,  ^'.504. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

BloDsation 
perinoh. 

Sncoeselve 
elongation 
.  per  inch. 

Permanent 

set. 

SncceaaiTe 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
inch. 

Pound*. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

16,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17.600 

18,000 

18,890 

Poundi. 
1,000 
6,000 
10,000 
15,  (KM) 
20.000 
25,000 
80,000 
86,000 
40,000 
45,000 
48,000 
49,000 
60,000 
51,000 
62,000 
53.000 
54,000 
65,000 
56,000 
57,000 
58,000 
50.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
86.000 
88.000 
90,000 
91,950 

Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.000960 
.001100 
.  001300 
.  0014t0 
.001550 
.001600 
.002750 
.004300 
.005250 
.006100 
.007000 
.007750 
.008800 
.009750 
.010600 
.011500 
.012500 
.014350 
.016750 
.  019300 
.021500 
.023800 
.026400 
.029250 
.032550 
.035850 
.040250 
.045500 
.051500 
.058350 
.0650 
.0850 
.1350 

Inch. 
0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.  000100 
.000050 
.001150 
.001650 
.000050 
.000850 
.000900 
.000760 
.001150 
.000850 
.000850 
.000900 
.001000 
.001850 
.002400 
.002550 
.002200 
.002300 
.002600 
.002850 
.003300 
.003300 
.004400 
.005250 
.006000 
.006850 
.006650 
.0200 
.0500 

Inch. 
0. 
0. 
p. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

IniUalload. 
Blastic  limit. 

Tensile  strength. 

^ 

General  summary. 

TensOe  strength  per  square  inch  of  original  section pounds..    91,950 

Elastic  limit  per  square  inch  of  original  section do —    49,000 

Elongation  per  inon  after  rupture — inch..    0.2400 

Elongation  per  inch  under  strain  at  elftstio  limit do 001600 

Keduction  in  diameter  at  point  of  rupture do 134 

Seduction  in  area  after  rupture,  per  centum  of  original  section 46.2 

Position  of  rupture ".85fromn«»ck 

Character  of  broken  surface ailkv 

Elongation  of  inch  sections ".S3*,  ".15 


TESTS   OF   IRON,    STEEL,    AND   OTHfiB   MATERIALS. 
No.  3342. 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 
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1       jLppVifd.  Umdm. 

EloDsaiion 
per  mob. 

SncoMsive 
eloDKation 
per  Inch. 

PermaneDt 
set. 

SacceMive 

penuanent 
set. 

Semftrks. 

1  T«-.  /^•L'SC'" 

Jooo    /        «.ooo 

ioSo      /            30.000 

koSo    1        solooo 

7  000      1            80.  OOO 

IndL 
0. 

.000100 

.000*250 

.OOOiSO 

.000600 

.000750 

.000950 

.001150 

.001300 

.001500 

.001550 

.001700 

.004200 

.004900 

.005850 

.008900 

.007550 

.008400 

.009150 

.010000 

.010850 

.011850 

.012800 

.013900 

.015000 

.017000 

.019100 

.021250 

.024100 

.026750 

.029800 

.032860 

.036400 

.040850 

.045500 

.051750 

.058100 

.Obj.1 

.0850 

.1100 

.1350 

Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000150 
.000200 
.000200 
.000150 
.  000.00 
.000050 
.000150 
.002500 
.000700 
.000950 
.001050 
.000650 
.000850 
.000750 
.000850 
. 000850 
.001000 
.00U950 
.001100 
.001100 
.002000 
.00*2100 
.002150 
.002850 
.  002650 
.003050 
.003050 
.00:i550 
.004450 
.004650 
.000250 
.006650 
.0066 
.0200 
.0250 
.0250 

Inch. 
0. 

2: 

a 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
ElMtic  limit. 

Tensile  Btrengtli. 

9.000 
920O 
940O 
9>60O 
9,800 

49,  wv 

.40.  000 
47.000 
^000 

«9,  000 
00.000 

53.000 

so.  000 

8^000 

mIooo 

.«^ooo 

^000 
^•222 

T2.000 

10,090 

10:200 

10,400 

leeoo 

10^800 

ii^eoo 



a2oo 
11,400 

U.0OO 

iiwo 
It  000 

u;4oo 

12,800 

13.200 
U.0OO 
14,00© 
14,400 

' 

11   ii 

It  400    I        «j,200 

SSS  \     S:Soo 

is;  040 

1            Wf.  Aw^      1 

General  stimmary, 

••      A^^^^^i.  -^-.•annareinct  of  original  section ponnda..    90,200 

l!«Mn««tr«n5tftP«»JJ^^„c.h  of  original  aection do  ...    4tt.U00 

S'^'!^ti.'^^liJX«5terrnnf.ire inch..    0.22,0 

BU.niriatump*-rmco      ^^^  ^,^,^4^  at  eUistic  limit do  ...  .001550 

^^f^l*^.^I^°t4iT»t  point  or mvtuny do  ...        .125 

SSiuciSS fa lJS^afterra?;tar«,  per  centnm  of  original  section v/ iof^^  n^e'j^ 

Cbaract^^r  of  brokenattrfco© "M*      H 

-glCTigr^*""  nf  inch  ■ecuona m  ,  .  17 


126  TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3343. 

Marks,  »2|;"J  = 

Diameter,  ^'.606. 

Sectional  area,  .20  sqnare  inch. 


AppUed  lotAs. 

Elongation 
per  inch. 

Sncceaslve 
elongation 
per  inoh. 

Permanent 
aet. 

Succefmire 

permanent 

aet 

Bemarka. 

Total 

Persqaare 
InoL 

Poundi, 
200 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11.000 
11.200 
11,400 
11,600 
11,800 
12.000 
12.400 
12, 800 
13,200 
18,600 
14,000 
14,400 
14,800 
15.200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,290 

Poundt. 
1,600 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86,000 
40,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
69,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
91,450 

Inch. 
0. 

.000100 

.000250 

.000400 

.000600 

.000750 

.000900 

.001100 

.001250 

.001460 

.001500 

.001550 

.001650 

.001600 

.001650 

.006100 

.006250 

.007000 

.007600 

.008400 

.009200 

.010100 

.011000 

.012000 

.013050 

.015000 

.017000 

.019250 

.021550 

.023900 

.026750 

.030000 

.  0-33060 

.030600 

.040600 

.046050 

.062250 

.050500 

.0700 

.0900 

.1300 

Inch. 

0. 

.000100 
.000150 
.000150 
.000200 
.000150 
.000160 
.000200 
.000160 
.000200 
.000050 
.000050 

0. 

.000050 
.000050 
.003450 
.001150 
.000750 
.000600 
.000800 
.000800 
.000900 
.000900 
.001000 
.001050 
.001050 
.002000 
.  002250 
.002300 
.  002350 
.002850 
.003250 
.003050 
.003550 
.  004000 
.  005450 
.  000200 
.  007250 
.0105 
.0200 
.0400 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
6. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatic  limit. 

Tenalle  atrength. 



General  eummary. 

Tendile  strength  per  iqnare  Inch  of  oridnal  neoti  n poimfla..    91,450 

Elaaiic  limit  per  square  inch  of  original  section <io 5u,000 

Elongation  per  inch  after  rupture inch,.    0. 'JJuO 

Elongation  per  inch  nnder  strain  at  elastic  limit do i.016.')0 

Reduction  in  diMneter  at  point  of  rupture do •     .  125 

Reduction  in  area  after  rapture,  per  centum  of  original  section 43.  3 

Position  of  rupture 1".00  from  m-tk 

Character  of  broken  anrface »llkv 

ElongaUon  of  inch  sections - ".14,  ".30» 


TESTS  OF   IBON,    STEEL,   AND   OTHEB  MATESIALS. 

liTo.  33^ 
Marks,  "^^h 
Diameter,  ''.606. 
SeetioDal  area,  .20  square  inch. 
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Applied  JoBdB. 


Total. 


rPer 


irequMn 

iBfilu 


BloDSAtlon 
permoh. 


Snooendre 
perlnoh. 


Permanent 
set. 


Suoceaeive 

permanent 

aet. 


Bemarks. 


'  J\»t0Mi^. 


Jfounda. 

1,000 

5,000 

lO,  000 

JS,O00 

30,000 

ss,ooo 

30,000 
-40,000 

^&^ooo 
^&,ooo 

4,7.000 
4S,000 

©a,  ooo 

3UOOO 
S2,  ooo 

s^ooo 

S5,  OOO 

s^ooo 
sr7,ooo 
5a.ot»o 

S»^0€t0 
02,  ooo 

as.  ooo 

«2.ooo 
9r.«oo 


Inch. 
0. 
.000160 


.000500 


.000800 
.001000 
.001160 

.ooiaoo 

.001500 

.001500 

.001550 

.001600 

.001700 

.002750 

.004050 

.005000 

.007000 

.007700 

.008400 

.009050 

.010000 

.010850 

.011900 

.012850 

.  014750 

.016750 

.018800 

.021250 

.023750 

.026500 

.020500 

.032550 

.037000 

.041000 

.046500 

.051250 

.058500 

.0650 

.0900 

.1300 


Inch, 

0. 

.000160 
.000150 
.000200 
.000150 
.000160 
.000200 
.000150 
.000160 
.000200 

0. 

.000060 
.000050 
000100 
.001050 
.000300 
.001860 
.001100 
.000700 
.000700 
.000650 
.000950 
.000850 
.001050 
.000950 
.001900 
.001000 
.002150 
.002350 
.002500 
.002760 
.003000 
.003060 
.004460 
.004000 
.004500 
.005760 
.007260 
.0065 
.0250 
.0400 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 
0. 


Initial  load. 


ElaaUc  limit. 


Tensile  strength. 


General  eummary, 
„      . ,^-K  ««r  »aii«ro*no^o'o'^K*'**l"««**on.. pounds..    91,800 

Elastic  Umltj^wg'J^^^  ^ptn^ inch  -    0  2050 

Bkmgationperin«^        ^^y  strain  at  e^laaticlimit do 001700 

Sff^^sSTdilSaeteratpointof  rupture do 115 
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No.  3345. 

Marks,  ^^^^ 

Diameter,  ''.606. 

Sectional  area,  .20  square  inch. 


AppUed  loads. 

Elonsation 
per  Inch. 

Saooessive 

Permanent 
aet 

Sacceaaive 

permanent 

aet 

Bemarka. 

Total. 

Porsqaare 
inoh. 

eloDgation 
per  inoh. 

Pounds, 
200 
1,000 
2,000 
3,000 
4;  000 
6,000 
6,000 
7,000 
8,000 
9.000 
9,200 
9,400 
9,600 
9.800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,200 
11,600 
12,000 
12,400 
12,800 
13,200 
L3,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,450 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
30,000 
85.000 
40,000 
45,000 
46.000 
47,000 
48  000 
49.000 
50,000 
61,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
87,250 

Inch. 
0. 

.000100 
.000250 
.000450 
.000600 
.000800 
.000950 
.001100 
.001300 
.001500 
.001560 
.001650 
.003100 
.004160 
.005550 
.006550 
.007550 
.008250 
.  009150 
.011000 
.  013100 
.015050 
.017560 
.020000 
.022250 
.025050 
.028250 
.031600 
.035350 
.039260 
.044750 
.051000 
.068400 
.0760 
.0900 
.1200 

Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000200 
.  000 JOO 
.000050 
.000100 
.001450 
.001060 
.001400 
.001000 
.001000 
.000700 
.000900 
.001860 
.002100 
.001960 
.002500 
.002450 
.002250 
.002800 
.003200 
.003350 
.008750 
.003900 
.005500 
.006250 
.007400 
.0166 
.0150 
.0300 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  atrength. 

General  summaty. 

Tensile  atrength  per  sqnare  inch  of  original  section pound . .    87, 2fi0 

Elasticlimit  per  souare  inch  of  original  section do 47,0iK) 

Elongation  per  Inch  after  rapture inch . .    0. 1 900 

Elongation  per  inch  nnder  sti-ain  of  elastic  limit ..do 0016ijO 

Reduction  in  diameter  at  point  of  rupture do 115 

Bedoction  in  area  alter  rupture,  per  centum  of  original  section 40.3 

Position  of  rupture 1".  05  from  neck 

Character  of  broken  surface silky  * 

Elongation  of  inoh  sections ".13,  ".25* 
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No.  3346. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 


AppU«d  loads. 

perlnoh. 

SaooewiTe 
dcmntioii 
perlnoli. 

Mt. 

SqoomoIts 
permaiMBt 

Mt. 

^ 

ToteL 

^^X" 

800 

1.800 
2^080 
S080 

4.080 
6,080 
8^000 
7^808 
8,000 

Sooo 

81200 
8^400 

Sooo 

8,880 
10,808 
18,200 
10.400 
18,800 
10,808 
11,000 
11,200 
11.   08 
12.088 
12;480 
1X800 
1X908 
18,008 
14,808 
14,408 
H80O 
1X208 
1X808 
1X008 
1X480 
1X800 
17,200 
17,808 
17,870 

iVtMlif. 

1,000 
5.000 
1X000 
1X000 
2X000 
2X000 
8X000 
8X000 
40.000 
4X000 
4X000 
47^000 
4X000 
4X000 
60.000 
51.000 
5X000 
5X000 
54,000 
65.000 
5X000 
5X080 
00.000 
6X000 
84.000 
8X000 
8X000 
7X000 
72.000 
74,000 
7X000 
7X800 
80.000 
82;  000 
84,080 
8X000 
8XO0O 
88.860 

JfM*. 

X 

.000100 
.000260 

loooooo 

.080760 

looiioo 

.001260 
.001400 
.001460 
.001500 
.001560 
.002060 
.003808 
.005200 
.008260 
.007250 
.008100 
000060 
.010000 
.011560 
.013000 
.010050 
.018100 
.020360 
.023060 
.028000 
.028000 
.082760 
.038550 
.040900 
.040000 
.052250 
.061260 
.0700 
.0000 
.1400 

InA. 
X 

.000100 
.000168 
.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000150 
.000060 
!o00060 
.000060 
•000600 
.001800 
.001260 
.001050 
.001000 
.000850 
.000060 
*000860 
.001550 
.002350 
.002160 
.002060 
.002250 
.002700 
.002850 
.008000 
.009750 
.003800 
.004400 
.005050 
.008260 
.000000 
.008760 
.0200 
.0600 

IndL 

0. 

—  800060 

—  ioQOOOO 
— .000050 

—  .000060 

—  .000060 

—  .000060 

—  .000060 

—  .000060 

IndL 
0. 

o! 

X 
X 
0. 
0. 
X 
0. 

InltbaiMd. 
SlAittolliniX 

TeDdkitMOfliL 

' 

■*' 



Chneral  summary, 

TaillB0traD||thperaqurafaiohororiaiiuaMetl«m pomidi..       8X888 

SlMlfe  limit  pcTMiure Inch  of  OTigliuJMettoB do....       4flL008 

Mwigrtlnn  por  Ineii  •fter  rnptore Indh..       X28B8 

EtoDjErtlcB  p<r  tBch  imdor  sfadn  at  ol—tf c  limit do 081668 

Sednotiaii&dlflUBetorat  poiBtof  raptare » do 186 

BadaetlaB  In ovBftoflarniptiirx  per  eaotom of  original  aeotloii 4X8 

PoiMoBof  nmtaro '. ".88  ft«m  nook 

Cbaiaeter  of  Mok«a  Miittbe aUW 

~  iof  iBchaeotloiia MX'^i^ 

H.  Ex.  16 9 


•130  TESTS  OF  IBONy   STEEL,   AND   OTHBB  MATERIALS. 

Ko.  3316. 
Marks,  •*  §75  = 
Diameter,  ^^505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

perlncli. 

SaooMttve 
pel  inch. 

Pennaofint 
aet. 

Siioo«aaly« 
penuoiani 

Mt. 

Bcatfdrka. 

ToUL 

^•Lsr* 

JnwMtt 

200 

1,000 

XOOO 

4,000 
6,000 
8,000 
7,000 
8,000 
9,000 
10,000 
10,200 
10,400 
10,800 
10,800 
11,000 
11,200 
11,400 
11.800 
11,800 
12,000 
12.400 
12,800 
13,200 
18.800 
14,000 
14.400 
14,800 
15,200 
16,800 
18,000 
18.400 
18,800 
17.200 
17,800 
18.000 
18,400 
18,820 

Ptovndt. 
1,000 
6,000 
10,000 
16,000 
90,000 
86,000 
80.000 
86,000 
40,000 
45.000 
60.000 
61,000 
58.000 
63.000 
64.000 
66.000 
68.000 
67,000 
68.000 
69.000 
80,000 
82,000 
84,000 
'    88,000 
68.000 
70.000 
72,000 
74.000 
78,000 
78,000 
80,000 
88,000 
84,000 
88.000 
88,000 
90.000 
98,000 
98,100 

JndL 
8. 

.000160 

.000300 

.000450 

.000600 

.000800 

.000950 

.001100 

.001250 

.001400 

.001660 

.001700 

.001900 

.006250 

.000300 

.007250 

.008100 

.009400 

.010260 

.011000 

.012000 

.013700 

.015850 

.017900 

.020000 

.022250 

.025000 

.027750 

.030550 

.034250 

.038000 

.043000 

.048260 

.064760 

.082500 

.0750 

.1000 

.1400 

ilMft. 

0. 

.000160 
.000800 
*.  000160 
.000160 
000200 
.000150 
.000160 
.000150 
.000150 
.000250 
.000050 
.000200 
.003350 
.001050 
.000050 
.001150 
.001000 
.000850 
.000760 
.001000 
.001700 
.001950 
.002260 
.002100 
.002260 
.002750 
.002750 
.002800 
.008700 
.003750 
.006000 
.005260 
.008500 
.007750 
.0125 
.0260 
.0400 

InA. 

0. 
0. 

a 
0. 
0. 
0. 
0. 
0. 
0. 

InA. 
0. 

BlMtiollmli. 

* 

Oeneral  twmmatj. 

ToDsHe  atrengfh  per  square  ineh  of  orlgiiud  MOtton pomidi..     08^108 

JElastio  limit  per  aqvare  inoh  of  oxigiiial  aeotion do —     SMOO 

Ekmgation  per  inon  after  roptnre • Inoh..     O.aW0 

Elongation  per  inch  under  strain  at  elaatio  limit do 001180 

Bednotlon  in  diameter  at  point  of  rapture do 108 

Bednotion  in  area  after  rapture,  per  oentom  of  original  aeotion 87.1 

Position  of  roptore ".06  from  neok 

Character  of  broken  sorfiMe iilk7,80pere«iiti|  graiiiilar,4apero«it. 

'  lafinohseotioDS .T. '>JX''J8* 
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Ko.  3316. 
Marks,  "lrJ= 
Diameter,  ^506. 
Sectional  area,  J20  sqnare  inch. 


Appltodloada. 

perukoh. 

Saooeealve 
elongation 
per  Inch. 

aet. 

SnooeadTe 

Bamarka. 

TotaL 

^•^.ar" 

JPovimU. 
200 

1^000 
2^000 

Sooo 

4.000 
9^000 

8,000 
7,000 
8,000 
0,000 
10,000 
10,200 
10,400 
10,800 
10^800 
11,000 
11,200 
11,400 
11,880 
11,800 
U800 
12,400 
12.800 
13,280 
U;800 
14,800 
14,480 
14,800 

l^2oo 

18,000 
16^400 
18,808 
17.208 
17,808 
18^808 
18L488 
18^428 

1,000 
6,000 
18,000 
15,000 
20,000 
25^000 
30,000 
85,000 
40,000 
46,000 
60,000 
61,000 
62,000 
53.000 
64,000 
66,000 
66,000 
67,000 
68,000 
68.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
7^000 
78,008 
80,000 
82,000 
84,000 
86,000 
88^000 
80,000 
82.800 
0^100 

Inch, 
0. 

.000100 
.000300 
.000450 
.000000 
.000750 
.000900 
.001050 
.001200 
.001400 
.001600 
.001660 
.006000 
.007000 
.007750 
.008500 
.009350 
.010260 
.011250 
.012050 
.012900 
.015000 
.017008 
.019250 
.022000 
.024500 
.026900 
.080008 
.033008 
.036500 
.041000 
.847500 
.052500 
.0600 
.0650 
.0850 
.1200 
.1860 

Ineh. 
0. 

.000100 
.OOOiOO 
.000160 
.000150 
.000160 
.000150 
.000160 
.000150 
.000200 
.000200 
.000050 
.004360 
.001000 
.000760 
.000750 
.000650 
.000900 
.001000 
.000800 
.000860 
.002100 
.002000 
.002260 
.002760 
.002500 
.002400 
.003100 
.003000 
.003580 
.004500 
.006500 
.005000 
.0075 
.0058 
.0200 
.0360 
.0150 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JfM*. 

Initial  load. 

• 
Saaatle  limit, 

Tenaile  atrength. 

.  .;. 

■■" 



••• 

Omioral  mtmmarff, 

T«Dailealceocthperaqiuwainehof  orlffinalaeotioin ponnda..    8^100 

Uastle limit  per  aouaire  inch  of  oxiginMaaotion do....    61,000 

JBtonntiaii  per  incn  after  rapture Inoh..    0.2200 

JDoBsatlon  per  inoh  Under  atrain  at  daatle  limit do 001650 

BednctloB  in  diameter  at  point  of  mptore do 126 

Badnotlon  in  area  alter  mptore,  per  oentom  of  origina]  aaotion 43.8 

POaittak  of  mptiira ".86ftt>mneek 

Character  of  woken  awHaoe silky 

Xloiigatlan  of  inch  aeoOooa ".81*,«.1S 
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TESTS  OF  IBOM,  STEEI.,   AND  OTHEB  MATBBIAI.S. 


Ko.  3311. 


Marks,  "t^" 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

^ssr 

SoeeMalTe 
ekmoatkm 
perlnoh. 

Permanent 
■et. 

SueoewlTe 

permanent 

■et 

Bemarka. 

Total. 

inoL 

300 
1,000 
2^000 

Sooo 

4,000 
•  6,000 
6,000 
7.000 
8,000 
0,000 
10,000 
10,200 
10,400 
10.600 
10.800 
11.000 
11.200 
11.400 
11.600 
11,800 
12,000 
12,400 
12,800 
18.200 
18,600 
14,000 
14,400 
14,800 
16,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
17,020 

PoundM, 
1,000 
6,000 
10.000 
16^000 
80,000 
26,000 
80,000 
86,000 
40,000 
46,000 
60,000 
61,000 
62,000 
53.000 
64,000 
65.000 
56,000 
57,000 
58,000 
50.000 
60,000 
62.000 
64.000 
66,000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88^000 
80,000 

ilMft. 
0. 
.000100 
.000850 

•  000460 
.'0OO66O 

.000800 
.000060 
.001100 
.001250 
.001450 
.001650 
.001700 
.001750 
.001800 

•  006000 
.0071S00 
.UOOOOO 
.010800 
.011150 
.012000 
.018000 
.014000 
.016560 
.018750 
.022000 
.024550 
.027750 
.030600 
•083750 
.086250 
.048500 
.050250 
.067000 
.0650 
.0650 
.1200 

Inth. 

0. 

.000100 
.000160 
.000200 
.000200 
.000160 
.000160 
.000150 
.000160 
.000200 
.000200 
.000050 
.000050 
!000050 
.003200 
.002500 
.001600 
.001800 
.000850 
.000860 
.001000 
.001000 
.001660 
.002200 
.003260 
.002660 
.008200 
.002860 
.003150 
.004500 
.005280 
.006750 
.006760 
.0080 
.0200 
.0350 

0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
Ol 

InA. 
0. 

InMal  knd. 
Xlasfelo  limit. 

General  eummarg. 

Tensile  strength  per  eqnarefnoh  of  orifftnalaeotUm pounds..    80,000 

BlMticlimit  per  square  inoh  of  originaTseotion do —    ^^^ 

SUmgatlon  per  inon  after  rapture Inoh..    0.3180 

Blongation  per  inch  under  scrain  at  elastio  limit • do 001800 

BednoUon  in  diameter  at  point  of  rapture do 146 

Bedaotion  in  area  after  raptore,  per  centum  of  original  saotfon 48l1 

Position  of  rapture 1".06  fimn  noek 

Character  of  broken  surHnce aOkr.    Opsnad  eiMks  In  snrfiMse  of  stem 

Elongation  of  inoh  sections ".S1*,''.1S 


fj^i^zitc^  iSfeeZ^  ^ *Ji.  2tz/*l&nS 


^yieeT^etS 


H  Ex  No  16  50,1. 


T*BS7S     OF   IBON,   STEEL,   AND  OTHBB  1CATBBIAL8. 

Na  3470.  / 
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^^^onal  wuresky  .20  square  inch. 


^^^lOSAd 


Slonsfttton 


i*^  r*5^as" 


igfttlOI 

Coh. 


0wOOO 

x«x,ooo 

X0wO(»O 


80.000 


<«mooo 

fiO^OOO 
ftl.OOO 

B3.€>00 

&S.OOO 


er.ooo 
seHooo 

eo.ooo 

00,000 
08,000 
•70,000 

72,000 
14^000 
TO.  000 

7a.  000 

80,000 
82.  000 
84.  000 
861 000 


ZfM*. 

.000150 
.000850 


SooeeMiTe 
igatloii 
rlnch. 


perl 


.000860 
.001000 
.001160 
.001850 
.001500 
.001050 
.001750 
.001800 
.001850 
.001900 
.001050 


.010500 
.011600 
.012800 
.014500 
.010860 
.020100 
.022830 
.024550 
.027400 
.080650 
.084250 
.038400 
.048750 
.051000 
.058750 
.0700 


IndL 

.000150 


.000100 
.000200 


.000150 
.000150 


.000150 
.000150 
.000100 
.000050 
.000050 
.000050 


.007060 


.000050 

.001000 
.001850 
.001650 
.002350 
.003250 
.002250 
.002200 


.004150 

.006850 

.007250 

.007750 

.011250 

.0200 

.0500 


JndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 
0. 


pennaaont 


InA. 


InitiAl  liMid. 


SlMtlo  limit. 


Tensile  strongtlL 


Chneral  9ummarjf, 

ng^K  -pmr  eqnere  in«>h  of  original  sectlim poimde..       80,00(1 

^MtioUiDitper  Mnareinob  of  original aectioii do....       60.00Q 

«mffAii«m  ver  iiKm  after  rnptore inoh..       0.200Q 

SggSSSS  pSr  Inch  mder  sfaaln  at  elaatio  limit do 00105C 

f»2!usfc|4ni  fdlameter  at  point  of  mptare do lOB 

S^etfon  In  acv*  After  mptnre,  per  oentnm  of  original  aeotiim Oi.< 

Pwdtlan«frnptare ".80 Itom neofc 

^^^^  rofMkensnr&oe aito 

loflnohaeotiona ".14, '^iS 


134  TESTS  OF  IBOK,   STEEL,    AKD  OTHER  MATERIALS. 

ITo.  3328. 
Marks,  "^® 
Diametor/^506. 
Sectional  area,  .20  square  inch. 


Apfplied  loads. 

perlDch. 

BaooeMire 
elongAtion 
perinoh. 

Pemument 
act. 

SoooeMire 

permanent 

set. 

Bemarka. 

Total 

PerMUftre 

Pounds. 

200 

1,000 

2^000 

8,000 

4.000 

6.000 

6,000 

7,000 

8,000 

9,000 

10^000 

10,200 

10,400 

10.600 

10,800 

11,000 

11,200 

11.4C0 

11,600 

11.800 

12,000 

12.400 

12,800 

13.200 

18.600 

14,000 

14,400 

14,800 

16,200 

16.600 

16,000 

16,400 

10.800 

17.200 

17.600 

17,700 

Pounds. 
1,000 
6^000 
10,000 
16,000 
20,000 
25.000 
80,000 
85.000 
40,000 
45,030 
50,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66.000 
67,000 
58.000 
69,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72.000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
86.000 
88.000 
88,950 

Inch, 
0. 

.000100 
.000800 
.000450 
.000600 
.000750 
.000000 
.001050 
.001250 
.001500 
.001660 
.001750 
.004750 
.006000 
.007600 
.008250 
.009000 
.010250 
.011500 
.012500 
.018700 
.015200 
.017760 
.020350 
.022600 
.025160 
.028500 
.031500^ 
.035000 
.039500- 
.045250 
.052000 
.050500 
.0700 
.0950 
.1150 

IndL 
0. 

.000100 
.000200 
.000150 
.000150 
.000150 
.000160 
.000160 
.000200 
.000260 
.000150 
.000100 
.003000 
.001250 
.001600 
.000650 
.000750 
.001250 
.001250 
.001000 
.001200 
.001500 
.002660 
.002600 
.002250 
.002550 
.0D335O 
.003000 
.003500 
.004500 
.005760 
.006750 
.007500 
.0106 
.0250 
.0200 

JndL 

0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

InA. 
0. 

Initial  load. 
ElasUo  limit. 

Tensile  strength. 

General  Bummary. 

Tensile  strength  per  eqnare  inch  of  original  section ponnds..    88,950 

Elastic  limit  per  square  inch  of  original  section do....    60,000 

Elongation  per  inch  after  ruptnre • inch..    0.2S60 

Elongation  per  inch  under  snain  at  elastic  limit do 001660 

Eeduction  in  diameter  at  point  ofrupture do 166 

Bednction  in  area  after  rupture,  percentnmof  original  aeotton 64.6 

Position  ofrupture 1".20  fh>m  neok 

Chaiaoter  of  broken  8urfifM}e fine,  silky 

Elongation  of  inch  sections ".19,  ".83* 


TESTS  OF  ntON,   STEEL.   AND   OTHEB  MATERIALS. 

No.  3434. 
Marks,  "j^* 
Diameter '^'.505. 
Sectional  area,  .20  sqnare  inch. 
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Applied  loads. 

^eS" 

SaeoMslTe 
eloDgatloii 
perlnoh. 

Permuient 
set. 

SoooesslTe 

pexmanent 

set 

BMMTka. 

Total. 

Perwuiare 

PpMMte. 

800 
1,000 
8^000 
8,000 
4,000 
6.000 
6,000 
7^000 
8^000 
6,000 
10,060 
10.800 
10.400 
10,606 
10.800 
11,006 
11,806 
11,400 
11,600 
11:800 
U606 
12.460 
12.606 
12^200 
18,600 
14,006 
14.400 
K800 
UC20O 
15^600 
Ifl^OOO 
16^400 

17.140 

I\mnda. 
1,000 
5.O0O 
10.000 
15.000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50,000 
61,000 
52.000 
58,000 
54,000 
55,000 
56,000 
57.000 
58,000 
50,000 
60,000 
62^000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
85^700 

IndL 

a 

.000100 

.000250 

.000400 

.000600 

.000750 

.000050 

.001100 

.001250 

.001450 

.001650 

.008100 

.011500 

.012800 

.013250 

.014800 

.015850 

.016900 

.018000 

.019100 

.020250 

.022400 

.025050 

.028000 

.031100 

.034800 

.039000 

.043750 

.049500 

.056750 

.0625 

.0750 

.0950 

.1450 

IndL 
0. 

.000100 
.000150 
.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000200 
.000200 
.006450 
.003400 
.000800 
.000050 
.001550 
.001050 
.001050 
.001100 
.001100 
.001150 
.002150 
.002650 
.002960 
.003100 
.003700 
.004200 
.004750 
.005760 
.007250 
.005750 
.0125 
.0200 
.0500 

JndL 

0. 
0. 
0. 
0. 
6. 
0. 
0. 
0. 
0. 

IndL 
0. 

Initial  kwd. 
lElMtie  limit 

Tensile  stiengtlL 

Chneral  9ummary, 

TeDafleitraogUiperB4iiiareindhof  orifffnsl  section pounds..    85.700 

Elastlo  limit  per  sansre inch  of  oiiginsr section do...    50,000 

XlongatSon  per  tnoA  after  raptare inch..    0.2450 

Uongation  per  inch  under  strain  at  elasticlimit do...  .001650 

BednetionlBdiMneteratpointofmptare do...       .165 

Bednetlon  in  area  after  mptoie,  per  oentam  of  original  section 54.6 

Piosltkniofrnptnre ".65fiDomneck 

Gbaneter  of  Broken  snrfiMse sUky 

mongatkniofisohseetlona ".87*, '^u 


186  TESTS  OF  IBON|   STEEL,  AND  OTHER  MATERIALS. 

ISo.  3383. 

Marks,  ^xfi® 

Diameter,  '^505. 

Sectional  area,  .20  sqaare  inch. 


BUmsatloii 
perlnoh. 

8000M«iT» 

Parmaneiit 
set. 

SnooeniTe 
set. 

B«marks. 

TotaL 

Psraqiiara 
inoh. 

Fmmdt. 

200 

1,000 

iz 
tz 

0,000 
7,000 
8,000 
9,000 
10,000 
10,  SOU 
10,400 
10,600 
10.800 
11,000 
11,200 
11,400 
11,600 
11,800 
12.000 
12.400 
12,800 
18,200 
18,600 
14,000 
14,400 
14,800 
16,200 
16.600 
16.000 
16,400 
16,800 
17.200 
17,600 
18,000 
18,400 
18,800 
18,820 

PdMMb. 
1,000 
6,000 
10,000 
16.000 
20,000 
25,000 
80,000 
86.000 
40,000 
46.000 
50,000 
61,000 
62.000 
68,000| 
64.000' 
65.000 
56,000 
67.000 
68.000 
59.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86.000 
86,000 
90.000 
92.000 
04,000 
94.100 

0. 

.000150 
000800 
'.000460 
.000600 
.000800 
.000950 
.001160 
.001850 
.001500 
.001650 
.001700 
.001750 
.001800 
.001860 
.002160 
.002950 
.005600 
.006950 
.007750 
.008700 
.010500 
.012500 
.014350 
.0165(.K> 
.018750 
.021050 
.023750 
.020250 
.029400 
.033100 
.036250 
.041250 

.052500 

.061750 

.0800* 

.1200 

.1350 

a 

.000160 

.000160 

.000160 

.000160 

.000200 

.000160 

.000200 

.000200 

.000160 

.000150 

.000050 

.000050 

.000050 

.000060 

.000800 

.000800 

.002660 

.001860 

.000800 

.000050 

.001800 

.002000 

.001850 

.002150 

.002250 

.002800 

.002700 

.002500 

.003150 

.003700 

.003150 

.005000 

.005000 

.006250 

.009250 

.008250 

.0400 

.0150 

InA. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

imtlilkMid. 
BlMtioUmit. 



General  summary. 

Tensile  strength  per  Bqnare  Inch  of  orlffinal  section poands..    94,100 

Xlastio  limit  per  sqasxe  inch  of  origimu  section do....    6A.000 

Elongation  per  inch  after  raptore inch..    0.3450 

Xlongation  per  inch  nnder  strain  at  elastic  limit do 001850 

Bedaction  in  diameter  at  point  of  mptore do 145 

Seduction  in  area  after  rnptnre,  per  oentom  of  original  seotloii 4ai 

Position  of  raptore ".86  from  neck 

Character  of  broken  surface ^ silky 

•" tion  of  Inch  sections K9S^,'\U 


TB8I8  OF  mOS,   STEEL,   AND  OTHEB  IfATBBULS. 
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Diameter,  '^505. 

Sectional  area,  .20  sqaare  inch. 


Ko.3329. 


AppUedloada. 

Bloninfeloii 

la 1 

elongation 
porlnolL 

PermanMit 
Mi. 

• 

Saooevtre 
pennanflot 

Mt 

BMMTka. 

TotaL 

"iS- 

JfVmMiff. 

900 
1,000 
$800 

Sooo 

4,000 
6^000 

Sooo 

7,000 
8^000 

OlOOO 

Ssoo 

10^000 
10^900 
10,400 
10,000 
10,800 

ulooo 

11.200 
11.400 

■TDllllrfl- 
1,000 

6;*ooo 

10,000 
16^000 
20^000 

80,000 
85.000 
40,000 
46^000 
48.000 
40;  000 
60^000 
51,000 
6^000 
68;  000 
54,000 
65,000 

60;  000 

ft?  nno 

0. 
.000160 

!000460 
.000000 
.000750 

.'001150 
.001800 
.001450 
.001650 
.001000 
.001060 
.008500 
.008100 

'.000450 

.010260 

.011650 

.013050 

.014000 

.014800 

.016660 

.018400 

.021050 

.023750 

.020060 

.020850 

.033750 

.037000 

.041000 

.048600 

.056750 

.066600 

.0000 

.1250 

Ineh, 
0. 

.000160 
.000160 
.000160 
.000150 
.000150 
.000200 
!000200 
.000160 
.000160 
.000100 
.000050 
,000050 
'.000850 
.005600 
.000660 

!000800 
.001800 
.001600 
.000050 
.000800 
.000830 
>  .002750 
.002650 
.002700 
.002000 
.003200 
.003900 
.003850 
.004300 
006000 
.008250 
.008750 
.0245 
.0350 

Inok. 
0. 
0. 
0. 
Oi 
0. 
0. 
0. 
0. 
0. 

0. 
t.... 

JElMtlo  limit. 
Tensile  atrength. 

' 

it  So           M*^ 

itSo 

12,000 
U^400 
1^800 
18,300 
13,000 
H800 
14,400 
14.880 
15^200 

10^000 
16;400 
1^800 
17.158 

50,000 
00,000 
8<000 
04,000 
06.000 
68;  000 
70,000 
72.000 
74.000 

70;  000 

78;  000 
80,000 
82,000 
84,000 
86^750 

General  mimmarif. 


Veoafle  atmigfb  per  acioare  Inoh  of  orii 
JBlaatlo  limit  per  aqoare  inch  of  -^ -* 


..poonda.. 
.do. 


{ aeotion. 

_^  _T  aqnare  inch  of  origin^ aeo 

XloagBtiaii  per  faien  after  mptnre inch.. 

Xkmgiition per uch under atmin  at elaetio limit do.... 

Bednction  in  diameter  at  point  of  mptore do.... 

Bedootfon  in  are*  after nq^tore,  per  oentam  of  original  aeotion 88.0 

PeeitiflBofmptnze ";66fh>mneck 

ChaiaoOer  of  broken  anzfluje silky,  flaky.   Opened  oraoks  in  snrfMo  of  stem 

—  '    I  of  ineh  sections ".10.  ".21" 


8Si760 
60.000 
0.1560 
.001660 
.066 


138  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3382, 
Marks,  »,^8 
Diameter,  ".505. 
Seotioiial  area,  .20  square  inch. 


AppUed  loads. 

SuooesslTe 
elongatioii 
per  inch. 

• 

Permanent 
set. 

Snoceaidye 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inoh. 

per  inch. 

Poundt. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10.200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,000 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,240 

Pmmdt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85.000 
40,000 
45,000 
60,000 
61,000 
62,000 
63,000 
54,000 
65.000 
56,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
86,200 

Ineh. 
0. 

.000160 

.900260 

.000450 

.000650 

.000800 

.000950 

.001150 

.001300 

.001450 

.001600 

.001650 

.005850 

.007600 

.008500 

.009500 

.010350 

.011600 

.012500 

.013650 

.014760 

.017150 

.010850 

.022400 

.02£100 

.028400 

.032000 

.036350 

.040950 

.047500 

.054000 

.063750 

.0850 

.1100 

.1350 

Inch. 
0. 

.000160 
.000100 
.000200 
.000200 
.000160 
.000150 
.000200 
.000150 
.000150 
.000150 
.000050 
.004200 
.001650 
.001000 
.001000 
.000850 
.001250 
.000900 
.001150 
.001100 
.002400 
.002700 
.002550 
.002700 
.003300 
.003600 
.004350 
.004600 
.006550 
.006500 
.009750 
.011260 
.0250 
.0260 

InOi. 
0. 
0. 

a 

0. 

a 

0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..     88,200 

Xlastio  limit  per  square  inch  of  original  section ,do....     61,000 

Elongation  per  inch  after  mptare '. inch..      0.2400 

Elongation  per  inch  under  strain  at  elastlclimlt do 001650 

Seduction  in  diameter  at  point  of  rapture do 186 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40^2 

Position  of  rupture ".OOfromseok 

Character  of  broken  surface silky.    Opened  cracks  in  surfboe  of  stem 

Xlon^onof  inoh  sections 'Ma,".85* 


TESTS  OF  mON,   STEEL,    AND   OTHEB  MATERIALS. 

No.  333a 
MaikB,  "x^» 
Diameter,  "JB05. 
Sectional  atea,  .20  eqnare  inch. 
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pwlioh. 

SoeoeMlTe 
elongatian 
pcrliioh. 

Pemument 
Bet 

SiwoeaslTe 
permaneat 

BeBiarks. 

TotaL 

'-tar* 

PdMMlff. 

200 
1,000 
2^000 

Sooo 

4,000 

6^000 

0.000 

7.000 

8,000 

0^000 

10.000 

10^200 

10,400 

1^000 

10^800 

11,000 

11:200 

11,400 

11.000 

11,800 

1X080 

1X400 

12,800 

13,200 

12.600 

14,000 

10,000 
16,400 
16.800 
17.200 
17,000 
17,720 

Pkmiult. 
1,000 
6y000 
10^000 
16,000 
20,000 
26,000 
80,000 
85,000 
40,000 
46,000 
60.000 
61,000 
6X000 
63,000 
64,000 
65,000 
60,000 
67,000 
68,000 
50.000 
00,000 
0X000 
64.000 
6X000 
0X000 
70,000 
7X000 
74,000 
7X000 
1X000 
80.000 
8X000 
84,000 
86,000 
8^000 
^600 

Ineh, 
X 

.000100 
.000260 
000400 
.'0OO6OO 
.000800 
.000850 
.OOUOO 
.001250 
.001450 
.001600 
.001650 
.001700 
.003200 
.004290 
.007700 
.000250 
.010000 
.011000 
.011900 
.012750 
.015500 
.017750 
.020000 
.022250 
.026350 
.028250 
.032000 
.035350 
.040250 
.047000 
.065750 
.061250 
.0800 
.1050 
.1500 

Imok. 
X 

.000100 
.000160 
.000150 
.000200 

! 000150 

.000150 

.000160 

.000200 

.000150 

.000060 

.000050 

.001600 

.001060 

.002460 

.001650 

.000760 

.001000 

.000900 

.000860 

.002750 

.002250 

.002250 

.002250 

.003100 

.002000 

.003750 

.003350 

.004900 

.006750 

.006750 

.007500 

.008730 

.0250 

.0460 

InA. 
X 
X 
X 
0. 
X 
X 
X 
X 
0. 

Ineh. 
X 

IhitUJlMld. 

Slastio  limit 

**  '*'■ 

............ 

GtAeral  twmmary, 

TensHe streoisth  per  aqnare  inch  of  orlcinAl  section ponnds..       8X600 

£UutlclimifeparMaarolnoliof  original aeotlon do  ...       62,000 

EloDfestioB  per Incii  After  raptore inch..       0.2050 

EloDj^tion  per  ineh  under  strain  at  elastic  limit do 001700 

Bedoction  in  diameter  at  poiut  of  rapture do —  .106 

BedocUon  in  area  after  raptnze,  per  oentom  of  original  section 87.1 

Poeiti4mof  roptnre ".SOfhtmneok 

Chanetar  of  hrokea  sozfiMse silky,  lamellar.    Opened  cracks  in  sorftioe  of  stem 

JOonsalionofinchseotioas "JM*.  ".U 


140  TESTS  OF  IRON,   STEEL,   AND  OTHER  MATERIALS. 

No.  3436. 
Marks,  ^^^ 
Diameter,  ^^606. 
Sectional  area,  J20  sqaare  inch. 


pwlndi. 

Pennioent 

Mt. 

SQ006MlinB 

Benutfki. 

TOteL 

^-In-T" 

perlioh. 

petmaiiflal 
set. 

PlMndf. 

200 
1,000 
2^000 
8.000 
4,000 
6^000 

e^ooo 

7,000 
8,000 
8,000 
9,200 
8^400 
$600 
8,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11.400 
11,600 
11,800 
12,000 
12,400 
12,800 
13.200 
18.600 
14,000 
14,400 
14,800 
16,200 
16.600 
16.000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
18.870 

1.000 
6,000 
10,000 
16,000 
20.000 
26.000 
80,000 
85^000 
40.000 
45.000 
46,000 
47,000 
48,000 
48.000 
60,000 
61,000 
62,000 
63,000 
64,000 
66.000 
66.000 
67,000 
68,000 
69,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78.000 
80.000 
82,000 
84.000 
86,000 
88,000 
90.000 
82,000 
04,000 
94,850 

Indu 
0. 

.000100 
.000250 
.000400 
.000560 
.000760 
.000950 
.001100 
.001250 
.001450 
.001600 
.001650 
.001600 
.001660 
.001700 
.001700 
.001750 
.002000 
.003400 
.004000 
! 004750 
.006500 
.007600 
.008500 
.009500 
.011350 
.018100 
.015160 
.017850 
.019300 
.021800 
.0242.'X) 
.027050 
.029600 
.033100 
.036900 
.041150 
.046750 
.053100 
.0600 
.0750 
.1050 
.1350 

Ineh. 

0. 

.000100 
.000150 
.000150 
.000160 
.000200 
.000200 
.000160 
.000150 
.000200 
.000050 
.000050 
.000050 
.000050 
.000060 

0. 

.000050 
.000250 
.001400 
000600 
.000750 
.001760 
.001000 
.001000 
.001000 
.001850 
.001750 
.002050 
.002100 
.002050 
.002500 
.002450 
.002800 
.002650 
.003500 
.003800 
.004250 
.005600 

'.0069 
.0150 
.0300 
.0300 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 

InitUJloML 

• 
BlMtle  limit. 

...... ...... 

Oenerdl  tufnmarjf, 

Tendle  Btrength  per  sqnM« inoh of  oriffinal  seotton pounds..     MtSOO 

ElMticIimlt  per  Bqnarelooh  of  origlDaT  section do....     02;  000 

Elongation  per  Inon  after  niptare .Inch..      0.2000 

Elongation  perinoh  nnder  strain  at  elastio  limit do 001750 

Bednction  in  diameter  at  point  of  raptnre do 086 

Rednction  in  area  after  mptnre,  peroentom  of  original  seotion 84.0 

Position  of  mptnre ".75fr«mnedk 

Character  of  broken  surface,  granular,  60  per  oent  {  silky,  40  per  cent.    Opened  oraoks  in  sorteos  of 

stem. 
Elongation  of  inch  sections ".27*,  ".18 


TESTS  OF  IBON,   STEEL,   AND   OTHER  MATERIALS. 

Ka  S436. 
Marks,  ^^y 
XMameter,  ^'M6. 
Sectional  area,  .20  square  inoh. 
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AppllBdkMda. 


ToteL 


Per 


rsaoare 
iiMdL 


SoeoeHlYe 
intkm 


perl 


PermanMit 


1,0M 
%9t» 
8,000 

4»000 
5^000 
6.00O 

7.000 
8,000 
0.000 

10,000 
10,800 
10.400 
10,000 
10.800 
11,000 
11,800 
11,400 
11.000 
11,800 
18,000 
U400 

itooo 

18,800 

^fi! 

14,000 
K400 
14»800 
15^800 
15^800 
10^000 
18.400 
10^800 
17,200 
17.000 
18^000 
181400 
11^808 

utsoo 

1%080 
18^710 


Foundt. 
1,000 
6,000 
10,000 
18,000 
20,000 
29,000 
80,000 
8S.000 
40^000 
48^000 
80,000 
81,000 
08.000 
68,000 
64.000 
88.000 
64^000 
87.000 
881000 
SO.  000 
80.000 
8L000 

Hooo 

88.000 

6&000 
70,000 
72.000 
74.000 
70^000 
78»000 
80.000 
82.000 
84,000 
84^000 
88^000 
80;  000 
03,000 
04,000 
08^800 
80,000 
08,860 


0. 
.000100 


.000480 


.001000 
.001200 
.001850 
.001600 
.001050 
.001700 
.001760 
.001800 
.001860 
.001060 


.006060 


.007060 
.008260 
.009000 

.011860 
.018200 
.016060 
.010000 
.010000 
.021100 
.028360 
.025000 


.031100 
.084260 
.038100 


.047250 


.0676 
.0700 


.1880 


InA. 

.000100 
.000160 


IndL 


InHiallMid. 


.OOOL200 
.000160 


.000150 
.000160 
.000160 
.000060 


.000100 
.001500 
.001600 
.001000 
.001000 
.001200 
.001360 
.001700 
.001850 
.001860 
.001860 
.002100 
.002100 
.002250 
.002260 
.008400 
.003100 
.003150 
.003860 


.007850 

.0020 

.0126 


TenailA  stroigth. 


Chneral  mmmarjf, 

T«dl«ttreiigthpertqiiJvelB«hoforlsinalBeotlon ponada..       08^660 

SlMlfeUinit  per  Miurefaioh  of  orlgliul  Motion do....       04000 

XtaitttloB  per  lifeu  after  rapture inoli..       0.2860 

StanStiMijMrliiehiiDdereireiii  at  deetio  limit do 001850 

Bednettoa  m  diameter  at  pob&t  of  mptore ^ do 186 

Bedaettaninateftafterniptaze,  peroentnmof  orifiiial  aeotUMi 48^8 

Feaitlaa  of  mplaze I^'.IO  frooa  neck 

Charaoterrf  broken  acffcce .• aiUn^ 

-  -    -  ".17,  ".a* 


142  TESTS  OF  mONy   STEBL,   AND  OTHER  MATEBIALS. 

liro.3384. 
Marks,  •^fi® 
Diameter,  "J6M. 
Sectional  area,  .20  square  inch. 


AppUed  londs. 

per  inoh. 

SnooMvtTe 
•longtttloo 
per  inoh. 

Mt 

BnoeoMlTv 

permuMnt 

set 

—. 

ToUL 

PerMoare 
inoh. 

PdWMlt. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

8,000 

7,000 

8,000 

9.000 

10,000 

10,200 

10,400 

10,800 

10,800 

U,000 

11,200 

11.400 

11,800 

11,800 

12,000 

12,400 

12,800 

18,200 

18.800 

14,000 

14,400 

14,800 

15,200 

15.800 

18,000 

18.400 

18.800 

17,200 

17,000 

18.000 

18,400 

18^870 

1.000 
6.000 
10,000 
16.000 
20.000 
25.000 
80,000 
85,000 
40.000 
45.000 
60,000 
61.000 
62,000 
63,000 
64,000 
66.000 
68,000 
67.000 
68.000 
60,000 
80,000 
82,000 
84.000 
88.000 
68.000 
70,000 
72,000 
74,000 
78.000 
78,000 
80^000 
82.000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,009 
94,850 

Jim*. 
0. 

.000150 
.000800 
.000460 
.000850 
.000850 
.001000 
.001200 
.001350 
.001550 
.001750 
.001800 
.001850 
.001900 
.001050 
.002050 
.002200 
.002550 
.003400 
.004750 
.006000 
.009000 
.011100 
.013100 
.015500 
.017500 
.019750 
.022250 
.025100 
.028250 
.031250 
.035250 
.039750 
044850 
!  051000 
,059150 
.0700 
.0950 
.1260 

JndL 
0. 

.000160 
000300 
1 000160 
.000200 
.000200 
.000160 
.000200 
.000150 
.000200 
.000200 
.000060 
.000060 
000050 
.000050 
.000100 
.000150 
.000360 
.000860 
.001350 
.001250 
.003000 
.002100 
.002000 
.002400 
.002000 
.002260 
.002600 
.002850 
.003150 
.003000 

'.004500 

.005100 

.008150 

.008150 

.010850 

.0250 

.0300 

Jim*. 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 
0. 

.000060 

Jim*. 
Ol 

Initial  loud. 
EOMtloUmli. 

.880060 



* 

............ 

General  wwmmary* 


Tensile  strength  per  aqnare  inoh  of  original  seetion poimds..    0^880 

nastdo  limit  per  sanare  inoh  of  original  seotion • do....   66lj 

Xlongation  per  inoh  after  mptnre Inoh..    0.3 

Xlongation  per  inoh  under  strain  at  elastio  limit do 099 

Bednotion  in  diameter  at  point  of  mplnxe do 188 

Bedaotion  in  area  after  raptore,  per  oentom  of  original  aeetion 61.9 

Position  of  raptnie ^JOfromneek 

Character  of  ocoken  surfiMM silg 

Elongation  of  inoh  seotions '^.U^'^JT* 


TESTS  OF  ntON,   STEEL,  MJS(D  OTHEB  UATEBULS. 

ISo.  3331. 
Marks,  ^fft^ 
IMameter,  ".505. 
Sectional  area,  .20  square  inch. 
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Ap^«aiiMds. 

■S??^ 

SnoeeaaiTe 
perlnoh. 

Pennane&t 
aet. 

permanent 
aek 

Bttnarka. 

TotaL 

^•Lar* 

rounds. 
900 
1,000 
9.000 
8,000 
4,000 
ft^OOO 
8,000 
7,000 
8,000 
8.000 
10,000 
10.900 
10.488 
10.800 
10.800 
11,000 
11,200 
11,408 
11,808 
11,800 
12.808 
18.400 
12,800 
1^208 

islooo 

14.000 
14.408 
14,800 
U200 

18^000 
10^400 

US 
17,808 

18^008 

181860 

PottfMlt. 

1,000 
6.000 

10.000 
15,000 
20^000 
25,000 
80.000 
85.000 
40.000 
46^000 
50.000 
51.000 
52.000 
53,000 
54.000 
66,000 
56,000 
57,000 
58,000 
68.000 
60,000 
62.000 
64.000 

68,000 

72,000 
74,000 
76,000 
78^000 
80,000 
83^000 
84.000 
86,000 
88.000 
80.000 
81,608 

Inch, 

a 

.000160 
.000300 

.000160 

oooooo 

.000800 
.000830 
.001100 
.001250 
.001450 
.001050 
.001700 
.001700 
.001750 
.002050 
005500 
.008100 
.009250 
.010350 
.011400 
.012500 
.014500 
.010000 
.018100 
.09M00 
.022800 
.025800 
.028750 

.035550 
.039750 
.044760 
.061600 
068000 
.0650 
.0850 
.1400 

Inch, 

a 

.000160 
.000160 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000200 
.000200 
.000060 
0*. 

.000050 
.000800 
.003450 
.002600 
.001160 
.001100 
.001060 
.001100 
.002000 
.001500 
.002100 
.002300 
.002400 
.003000 
.002950 
.003250 
.003550 
.004200 
.005000 
.006750 
.007500 
.0000 
.0200 
.0660 

Inch, 
0. 
0. 
0. 
0. 

a 

0. 

2: 

0. 

InOL 
0. 

Initial  load. 
IOmcIo  limit. 

Xlnailaatnogtli  per  aqnareinoh  of  Original  aeotlon ..^ 

—    "b  limit  per  aqoneineh  of  original  aection do. 

risen  aftfl 


_, J  after  mptnie — indi.. 

iperlnchnnderatralnatelaatlolimlt do..., 

liadinmeteratpolntofniptQre do.- 

Bednetion  in  nren  after  nytare,  per  eentnm  of  original  I    " 
Joaitton  oif  fuptiiie . 

oif  Dcoken 


of 
ef  taMli 


81,600 
68,000 

0.850O 

.001750 

.166 

61.8 

..''.88  fhmi  neok 

fine.  ailkY 

, "jn^, ".» 


144         TESTS  OF  mON,   STEEL,   AHD  OTHBB  1UTBBUL8. 

No.  3312. 
Marks,  "j^* 


Diameter,  ''.606. 

Sectional  area,  .20  square  inch. 


XIOBAtlon 
perlnolL 

Baootmtn 
eloiiMtlim 
per  Inoh. 

Mi. 

8llOOMSit« 

—. 

TotaL 

^•Lsr 

pamMMnft 

Poirndt. 
200 
1,000 
9^000 
8,000 
4,000 
6,000 

6;  000 

7,000 
8,000 
9,000 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
U.400 
11,600 
11,800 
12,000 
12,400 
12,800 
18,200 
18,600 
14,000 
14,400 
14,800 
16,200 
16,600 
16,000 
16,400 
16,800 
17,200 
17.600 
18,000 
18,400 
18,800 
U^OIO 

pomdi. 
1.000 
6.000 

.10.000 
16,000 
20,000 
26.000 
80,000 
85,000 
40,000 
45,000 
50.000 
61,000 
62,000 
68.000 
64,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
'62,000 
64.000 
66.000 
68,000 
70.000 
72.000 
74,000 
76.000 
78,000 
80.000 
82.000 
84,000 
86,000 
S^OOO 
90,000 
99;  000 
94,000 
95^050 

0. 

.000160 
.000350 
.000550 
.000700 
.000900 
.001050 
.001200 
.001350 
.001500 
.001700 
.601750 
.001800 
.001850 
.003500 
.005250 
.006500 
.007400 
.008500 
.600400 
.010300 
.011600 
.013750 
.015750 
.017550 
.019000 
.022350 
.024500 
.027000 
.030000 
.033250 
.037000 
.043800 
.046250 
.058000 
.0600 
.0650 
.0900 
.1800 

JiMi. 

0. 

.000160 
.000200 

.000900 
.000150 
.000200 
.000150 
.000160 
.000150 
.000150 
.000200 
.000050 
.000060 
.000050 
.001650 
.001750 
.001250 
.000900 
.001100 
.000900 
.000900 
!  001800 
.002150 
.002000 
.001800 
.002350 
.002450 
.002150 
.002500 
.003000 
.003250 
.003750 
.006800 
.002450 
.006750 

.uo^o 

.0050 
.0250 
.0400 

JfMlk. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

ZnOL 
.0 

Initial  load. 
ShMttoUaiift. 

TauUeatxaBsttL 







Gonenil  mmmory. 

TflnallaatTCBgthperwiiuiretiiohoforisiiudseoikm .poondf..    OO^OIO 

XlMtloliinU  per  sqom  Inch  of  original  Motion do....    89,000 

IBiiitgatlffnpitrliM^haftfTrnptBTft.r ....     .....^t.^.r.^. rwT.T»TrTt.Tr..TTTWTTr  faffc       OiiOOO 

ncBgattonperlnohnndertaalnatelMtio  limit do 001950 

Xednotion  in  diameter  at  point  of  raptoro do 146 

Bedncttop  in  area  after  mptnre,  per  oentnm  of  original  aaetlon .^^       49il 

Position  of  ruptue. ••.....•■...... -..•..••..•..•••..•..••.••••.■••..•■•.■.••-•.•■•••-•■'.SOftom  neok 

Charaoter  of  broken  enrfSMM oilky 

Sbngationofinoheeetiona • ^..^ 'M6^''.8^ 


TESTS   OP   mON,    STEEL,    AKD   OTHER   MATERIALS. 
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Marks,  "^^ 

Diameter,  '^605. 

Sectional  area,  .20  square  inch. 


No.  3437. 


Applied  iMdB. 

Slonsiitloii 
permeh. 

SnooMatve 

Permanent 
set. 

SnooenlTe 

permaneDt 

set 

Bemuks. 

TotiO. 

PerMniira 
iseh. 

JPMMdf. 

200 
1,000 

2;ojo 

3.000 
4,000 
6.000 
6^000 
7^000 
8,000 
9,000 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,2-0 
11,400 
11,600 
11,806 
12.000 
12,400 
12.809 
13,296 
13,600 
14.000 
14,400 
14,800 
15,900 
U600 
16.000 
16,400 
16,*809 
17,200 
17,600 

Pound$, 
1,000 
6,000 
10^000 
15.000 
20,000 
25,000 
30.0U0 
35,000 
40,000 
45.000 
60.000 
51,000 
52,000 
63,000 
64,000 
65,000 
86,000 
67,000 
68.000 
69,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,009 
88,000 
90,000 
90,200 

Inch, 
0. 

.000150 
.000300 
♦     .000430 
.000600 
.000790 
.000950 
!  001 100 
.001250 
.001450 
.001650 
.001700 
.002000 
.002300 
.003700 
.005600 
.007400 
.008000 
.009600 
.010600 
.011630 
.013760 
.016050 
.018400 
.020550 
.023400 
.096350 
.029400 
.032550 
.036550 
.041050 
.047000 
.054600 
.0576 
.0800 
.1050 
.1850 

IfUh. 
0. 

.000150 
.000190 
.000150 
.000150 
.000150 
.000200 
.000190 
.000190 
.000200 
.000200 
.000050 
.000300 
.000300 
.001200 
.001900 
.001800 
.001200 
.001000 
.001000 
.001050 
.002100 
.002300 
.002350 
.002150 
.002830 
.002950 
.003050 
.003160 
.004000 
.004500 
.003050 
.007300 
.0030 

.0250 
.0300 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
BlaBtio  limit 

Teniile  strenetli. 



■ 

18.060 

lfl;040 

General  tummary. 

Tenafle  atxength  per  eqaare  inoh  of  original  seoiion pounds..    00,200 

Elaatio  limit  per  sqaare  inch  of  oriEicaT section do 51,000 

Slongation per inon after ruptnre inch..    0.2700 

nopgaUoD  per  loch  ander  strain  at  elaatio  limit do 001700 

Bednction  in  diameter  at  point  of  mptare do 105 

Bedaction  In  area  after  mptnre,  per  centam  of  orij^inal  section 64.6 

Fodtioa  of  mptare «. I'MO  firom  neck 

Cbaracterof  lyrokensarfkoe silky 

BoBgation  of  inohaeotiono ".86*,  ".19 

B.  Ex.  16 10 


146  TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  3262. 
Marks,  "^^^ 
Diameter,  ''.605. 
Sectional  area,  .20  square  inclb 


Applk 
Tottf. 

BdlMldt. 

Persqiure 
inoh. 

perbioh. 

Saooeesire 

Pflnnanent 

SaooessiTe 
pennanent 

Bemwks. 

200 
1,000 
2^000 

Sooo 

4,000 
6.000 
6,000 
7^000 
8,000 
9,000 
10,000 
10,200 
10,400 
10,600 
10,800 
11.000 
11.200 
11,400 
11.600 
11,800 
12,000 
12,400 
12,800 
18,200 
13,600 
14,000 
14.400 
14.800 
15,200 
15.600 
16,000 
16.400 
10,800 
17,200 
17,600 
18,000 
18,400 
18^800 
18^810 

PiMmdt. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
80.000 
85,000 
40,000 
46,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
94,060 

JwA. 

0. 

.000150 
.000300 
.000450 
.000600 
.000750 

!  001050 
.001200 
.001350 
.001500 
.001550 
.001600 
.001650 
.001700 
.001750 
.001900 
.002300 
.003600 
.C05000 
.007760 
.009500 
.011600 
.013500 
.015850 
.01^100 

! 023100 

.025850 

.020250 

.032600 

.036100 

.040800 

.046000 

.0525 

.0600 

.0700 

.1060 

.1800 

0. 

.000150 

.000150 

.000150 

.000160 

.000160 

.000160 

.000150 

.000160 

.000150 

.000150 

.000050 

.000050 

.000050 

.000050 

.000050 

.000150 

.000400 

.001300 

.001400 

.002750 

.001750 

.002100 

.001900 

.002350 

.002250 

.002500 

.002500 

.002750 

.003400 

.008250 

.093600 

.004700 

.005200 

.0066 

.0076 

.0100 

.0350 

.0250 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

InitiAlIoad. 
EUutlo  limit. 

TttuUeatrangtb. 

Omural  summary. 

Tensile  strengih  per  Bqnare  inch  of  original  section pounds..    94,050 

Elastic  limit  per  sqnare  inch  of  original  section do —    651000 

Elongation  per  inch  aftermptore inch..    0.2650 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001750 

Bednction  in  diameter  at  pointof  mptnro do 165 

Bednction  in  area  after  mptare,i>eroentnm  of  original  section 64.6 

Position  of  mptare ".86  ftvmneok 

Cliaracter  of  broken  sorfiMO silky 

Elongation  of  inoh  sections « ».., ".16^  ".9^ 


TESTS   OF  XROS,   STEEL,    AND   OTHES  MATEBIALS. 

No.  3263. 
Marks,  "^fft* 
Diameter,  ".605. 
Sectional  axea,  .20  gqaare  Inoh. 
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Applied  loaOt. 

Sonntion 

SaoeMaire 
doontioii 
pnlnoh. 

Permanent 
set 

SneoeMlTe 

peimftttent 

set 

Benuurks. 

TotiO. 

Peraqnin 

Poundt. 
200 
1,000 
2,000 
8^800 
4,000 

^ooo 

8;  000 

7,000 
8.000 
0,000 
10,000 
18.800 
10,400 
10,800 
10.800 
11,000 
11.200 
11,400 
11,000 
11,800 
UOOO 
12.400 
13;  808 
18,200 
13,880 
14,000 
14,400 
14,800 
1A,800 
1^808 

17,800 
181000 
18;  880 

PowHdt, 

20,000 
26^000 
80,000 
86,000 
40,000 
45,000 
60,000 
61,000 
02^000 
63,000 

tkZ 

56,000 

87,000 
68^000 
60,000 
80,000 
8^000 
84,000 
88^000 
88,000 
78^000 
78,000 
74,000 
70,000 
71^000 

88,000 
80,000 
91.800 

Jim*. 
a 

.000160 
.000860 
.000600 
.000050 

.000850 
.001000 
.001160 
.001260 
.001400 
.001600 
.001660 
.001700 
.002800 
.004260 
.006400 
.008700 
.007000 
.008000 

.UVWOOW 

.010600 
.012660 
.014800 
.016660 
.010000 
.021260 
.028800 
028800 
.028800 
.088150 
.087000 
.041750 
.047500 
.063750 
.0800 
.0800 
.1800 

InOL 

0. 

.000160 
.000200 
.000150 
.000160 
.000200 
.000160 
.000160 
.000100 
.000160 
.000200 
.000050 
.000060 
'.001100 
.001450 
.001150 
.001800 
000000 
.' 001000 
.000860 
.000050 
.002050 
.002060 
.001060 
.002460 
.002250 
.002660 
.002800 
.008000 
.003650 
.003850 
.004750 
.006750 
.006260 
.006250 
.0200 
.0600 

IndL 
0. 

a 

Ol 
0. 
0. 
0. 
0. 
0. 

a 

Inch. 
0. 

Initial  IomL 
Elaatio  limit. 

vonofAl  ornimuiry. 

TcnaOefllraigfkperaqiiarBineiiof ericftnnlaeetlon poonda..    81.800 

Slaetie  limit  per  Mvare  inch  of  orifffaiidaeotion do 52,000 

KtoDication per inciii after rnptore...... - -.  iaoh..    0.2800 

Skmcation  per  inch  under  Btrain  at  elaatio  limit do 001700 

Bednotion  in  diameter  at  point  of  raptnie do 136 

Bednetion  in  are* nfter  mptore,  per  oentom  of  original  aeotion 46.2 

Poaition  of  nmtare l"fh>mneck 

Chanwter  of  Droken  aoiCMse silky 

BkmgntioB  of  ineb  aeottona , ".81*. 'M6 


148  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3254. 
Marks,  ^^^ 
Diameter,  ''.605. 
Sectional  area,  .20  square  inch. 


VIlMt  MO^lAm 

BnooeulTe 
elongation 
perlnoh. 

Pennaaent 

a6t 

SnoooMiTe 
■et 

Benuurks. 

TotAl. 

Peraqiuum 

200 
1,000 
2,000 
8,000 
4.000 
6^000 
6.000 
7.000 
8,000 
9.000 
10,000 
10  200 
10,400 
10.600 
10.800 
11,000 
11,200 
11,400 
11,600 
11,800 
12.000 
12,400 
12,800 
18.200 
18.600 
14,000 
14.400 
14,800 
16.200 
16^600 
16,000 
16.400 
16.800 
17,200 
17,890 

1,000 
6^000 
10,000 
15,000 
20,000 
26.000 
80,000 
86.000 
40,000 
45,000 
60,000 
61,000 
62,000 
58,000 
54.000 
55^000 
56,000 
57,000 
68,000 
69,000 
60,000 
62.000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76.000 
78.000 
80.000 
82.000 
84.000 
80.000 
86,960 

Inch. 

0. 
.000150 

.'000450 

.000600 

.000800 

.001000 

.001150 

.001800 

.001450 

.001650 

.001700 

.001800 

.003500 

.007000 

.007860 

.008900 

.010000 

.  011050 

.012100 

.018400 

.015600 

.018150 

.020660 

.028500 

.020600 

.029900 

.033700 

.037750 

.043000 

.050000 

.0550 

.0625 

.0900 

.1800 

Inch. 
0. 

.000160 
.000160 
.000160 
.000150 
.000200 
.000200 
.000160 
.000160 
.000150 
.000200 
.000060 
.000100 
.001700 
.003500 
.000850 
.001050 
.001100 
.001050 
.001050 
.001300 
.OOtlOO 
.002660 
.002400 
.002060 
.003000 
.003400 
.008800 
.004050 
.005260 
.007000 
.0050 
.0076 
.0276 
.0400 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Inittidloiid. 
XlattloUmlt 

TeoBflo  strength. 

Omeral  iummary. 

Tenaileatrength  per  aqoAreinoh  of  original  seotton pounds..    86,950 

Xlaatic  limit  per  sqnare  inoh  of  originid  section do 52,000 

Xlongation  per  inon  after  mptnre Inoh..    02550 

Xlongation  per  inch  onder  strain  at  elastio  limit do 001800 

Bednction  in  diameter  at  point  of  raptoie do 165 

Bednotion  in  area  after  rapture,  per  centum  of  original  section 54.6 

Poslti<m  of  rupture 1".  16  fh>m  neck 

Character  of  broken  surface silkj 

IQongatlon  of  inoh  sections ".80*,  ".21 


-    TESTS  OF   IRON,    STEEL,    AND    OTHEB   MATERIALS. 

l!ro.S266. 
Marks,  "^fi® 
Diameter/ ''.506. 
Sectional  area,  .20  square  inch. 
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per  mob. 

SaooeMtve 
pwlnoh. 

PeimaiMnt 

SncoeMtve 

Bcaurka. 

Total 

P«rwniai« 
inek 

200 
1,000 
2.000 
8,000 
4,000 
fi.000 
61.000 

TotrndB, 
1.000 
5.000 
10.000 
15,000 
20.000 
26.000 
30,000 
35,000 
40^000 
45.000 
46,000 
47.000 
48,000 
49,000 
50.000 
51,000 
58,000 
53,000 
54.000 
56^000 
66.000 
67,000 
58^000  . 
50.000 
00,000 
02,000 
64.000 

74,000 
76.000 
78.000 
80.000 
82,000 
84,000 
86.000 
88,000 
80^300 

Inch. 
0. 

.000100 
.000350 
•000400 

.000700 
.000850 
.001050 
.001800 
.001400 
.001450 
.001500 
.001550 
.001650 
.002500 
.004100 

006000 
!  007750 
.008600 

009500 
; 010250 
.011260 
.012000 
.012750 
.013750 
.016000 
.01^500 
.020600 
.023000 
.020000 
.028750 
.032000 
.035760 

040000 
.045000 
.051250 
.0575 
.0075 
.0000 
.1400 

InOL 
0. 

.000100 
.000150 
.000150 
.000160 
.500150 
.   .000150 
.000200 
.000150 
.000200 
.0000^0 
.000050 
.000050 
.000100 
.000850 
.001600 
.002800 
.000850 
.000850 
.000900 
.000750 
.001000 
.000750 
.000750 
.001000 
.002250 
.008500 
.002000 
.002500 
.003000 
.008750 
.003260 
.008750 
.004250 
.005000 
.006260 
.006250 
.0100 
.0225 
.0500 

ISMft. 
0. 
0. 

0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 

Initial  loud. 
SlMtloUnit 

7,000 
8,000 
9,000 
9,200 
9.400 
9.000 
9.800 
10.000 
10.200 

10.400 

^ 

10.000 

.    10.800 

11.000 

11,200 

11,400 

............ 

'  ii.eoo 

1L800 

12.000 

12,400 
12.800 
13,200 
13,000 
!    14.000 
14,400 

1    14.800 

16^200 

15.800 

16,000 

16^400 

16,800 

17.200 

17.000 
17,800 

Oenerttl  iummarjf. 

TeasflestraiiTth  peraqnaielDohof  oriffioal  seotion ponnds..    80,800 

KImUc  limit  per  aaiiAre  Inohof  orijciiuaseotioii do....    48|000 

Eloaj^ation  per  incn  aftermptare ineh..    0.2500 

Elooication  per  inch  nader  atrain  at  elaatio  limit do 001650 

RedoctiOD  in  diameter  at  point  of  rapture do 155 

Redaction  in  are*  after  mptore,  per  oentum  of  original  section 51.9 

Poiitjon  of  niptaro l'M5  from  neek 

Character  of  broken  anrflMSO lilky 

SIoncatMMiofiMhMotiooo ".81*.  ".A 


150  TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 

"So.  3266. 
Marks,  "i^^ 
Diameter,  ^'.606. 
Seotional  area,  .20  square  inch. 


Applied  loads. 

Xlonntioii 
pwlboh. 

SnooeMiTe 
perhoh. 

Pennuient 
set. 

Snooesshre 

Bamarks. 

ToteL 

^•LX" 

pennsnent 
set. 

Pottfidt. 

200 

1,000 

2,000 

8,000 

4000 

6.000 

8,000 

7.000 

8,000 

9.000 

10,000 

10,200 

10,400 

10,800 

10,800 

11,000 

11,200 

11,400 

11,000 

11.800 

12.000 

12.400 

12.800 

13,200 

18,800 

14,000 

14,400 

14,800 

16,200 

16,600 

18,000 

16,400 

16,800 

17.200 

17.600 

18,000 

18.400 

18,610 

6,000 
10.000 
16,000 
20,000 
26^000 
80,000 
86,000 
40,000 
46,000 
60,000 
61,000 
52,000 
68,000 
64,000 
66,000 
60,000 
67,000 
68,000 
69,000 
00,000 
62,000 
64,000 
68,000 
88,000 
70,000 
72,000 
74,000 
76,000 

80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
92,660 

Inch, 
0. 

.000160 
.000900 
.000460 
.000060 

.'000060 

.001100 

.001800 

.001450 

.001600 

.001650 

.001700 

.001800 

.005050 

.006200 

.007250 

.008250 

.009260 

.  010150 

.0U850 

.  013250 

.015000 

.017000 

.019000 

.021100 

.028500 

.026250 

.029650 

.032500 

.036260 

.040750 

.045250 

.061000 

.0676 

.0060 

.0950 

.1260 

Inch, 
0. 

.000150 
.000160 
.000150 

000200 
.000150 
.000150 
.000150 
.000200 
.000160 
.000160 
.000050 
.000050 
.000100 
.008250 
.001150 
.001050 
.001000 
.001000 
.000000 
.001200 
.001900 
.001750 
.002000 
.002000 
.002100 
.002400 
.002750 

008800 
!002960 
.008750 
.004500 
.004600 
.006750 
.0066 
.0075 
.0800 
.0300 

Inch, 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

JiMi. 

0. 

Inltislloitd. 
Blastlo  limit 

•"• 

..  . 

'! 

Omieral  tummturff. 

Tensile  strength  per  square  Inch  of  orieinal  section ponnds..    02,550 

XIaatio  limit  per  sanare  inch  of  original  section do 53,000 

Blongation  per  incn  after  rapture inch..    0  2400 

Blongation  per  inch  nnder  strain  at  elastic  limit do 001800 

Rednotion  in  diameter  at  point  of  raptnre do 155 

Bednotionin  area  after  raptnre,  per  centum  of  original  section 51.9 

Position  of  mpture - ".96fromneok 

Character  of  hroken  sur&ce silky 

BhrngattoBofinehseetlooa ".12,  ".86* 


TESTS   OF   IBONy    STEEL,    AND   OTHER  MATERIALS. 
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Marks,  "-^-« 


No.  3333. 


Tilf 

Diameter,  '^505. 

Bectional  area,  .20  square  inch. 


ApfOtodloiidi. 

^ssr 

eknication 
poliiAh. 

Parmuieiit 

SnoOMsiTO 
p«nnMieiit 

Mt. 

Bttnwka. 

ToteL 

^isr* 

FmmdM, 
800 
1,000 
$880 

IZ 

7.080 

aooo 

8.080 

10,000 
10,200 
10,480 
18,000 
10,800 
11,000 
11,300 
11.488 
11,808 
11,880 
12;  080 
1^480 
12,808 
U.20O 
1^800 
14,000 
14.400 
14,800 
15,200 
13^800 
18^000 
10.400 
10.800 
17,300 
17,800 
18; 000 
18;  080 

1.000 
5,000 
10,000 
18.000 
30,000 
28.000 
80,000 
88,000 
48,000 
48,000 
80,000 
81.000 
68,000 
88.000 
SiOOO 
88.000 
60,000 
87,000 
68;  000 
88.000 
8I»,000 
82,800 

08,000 
88.000 
70,000 
73,000 
74.000 
70.000 
7a  000 
80.000 
82,000 
84,000 
80,000 
88;  000 
80,000 

8. 
.000100 

!000860 

!ooiooo  . 

.001150 
.001350 
.001550 
.001700 
.001750 
.001800 
.001860 
.001000 
.002300 

009060 
!  003750 
.U05250 
.007450 
.009250 
.011600 
.013000 
.016850 
.018350 
.020850 
.028800 
.026650 

030050 
:034350 
.038750 
.044000 
.051000 
.0580 
.0760 
.1000 
.1800 

0. 

.000100 
.000200 
.000150 
.000300 
.000200 
.080150 
.0U0150 
.000200 
.000288 
.000150 
.000060 
.000050 
.000068 
*000050 
.000400 
.000760 
.000700 
.001.<S00 
.008200 
.001800 
.002260 
.002108 
.002250 
.002580 
.002500 
.002750 
.003050 
003400 
'.004200 
.004500 
.005260 
.007000 
.0080 
.0100 
.0260 
.0800 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000060 

a 

InitiallMML 
ElMtlo  limit. 

Tensile  strangtlL 

"Voooow" 

Omeral  iummary, 

Tenifle  straigtli  per  square  inch  of  orlciiial  seotioii pounds..    80.800 

BastJo  Unit  per  sqnare  inch  of  oTiginal  section do —    64,000 

8aoD|Estian per  inch  after  mptaie Inoh..    0.2600 

XloDgataon  per  inch  nnder  strain  at  elastic  limit do 001900 

SedaotioB  in  diameter  at  point  of  rapture do 066 

Bednction  in  area  after  mptore,  per  oentnm  of  original  section 23.8 

Position  of  mptnre «.".80fhHn  neck 

Chaiaeter  of  broken  snr&oe flne,sill^ 

Uflogattonof  inofaaeothna "03,  ".ST 
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No.  3353. 
Marks,  *if4® 
Diameter,'  '^605. 
Sectional  area,  .20  square  inch. 


per  Inch. 

SaooeiBive 
Qkmgation 
perlnoh. 

Ptrmanent 
aet. 

BiiooaHlTe 

set 

TotoL 

Persoiuure 

PImmmU. 
900 
1,000 
81000 
8,000 
4.000 
6,000 
8.000 
7,000 
8,000 
9,000 
10,000 
10.200 
10,400 
10,600 
10,800 
11,000 
11.200 
11,400 
11,600 
11800 
18.000 
12,400 
12,800 
13,200 
13,800 
14,000 
14,400 
14.800 
16,200 
15,800 
18,000 
18.400 
18,800 
17,200 
17,800 
17,780 

P^undt. 
1,000 

6^000 
10,000 

l^ooo 

20,000 
25,000 
80,000 
85,000 
40.000 
45^000 
50,000 
51,000 
62,000 
68,800 
64,000 
65,000 
68,000 
57,000 
68.000 
69.000 

88,000 
84,000 
86.000 
88,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82,000 
84,000 
88.000 
88,000 
88,800 

Inch, 

0. 

.000180 
000360 
.'000560 

.000700 

.000850 

.001000 

.001160 

.001800 

.001450 

.001860 

.001700 

.001750 

.001750 

.001850 

.004250 

.010000 

.011000 

.011480 

.012200 

.018800 

.015560 

.018060 

.020800 

.028750 

.028250 

.029600 

.032800 

.038550 

.041260 

.047000 

.054250 

.084800 

.0800 

.1000 

.1400 

Inek, 

0. 

.000150 
.000200 
.000200 
.000160 
.000150 
.000150 
.000150 
.000160 
.000150 
.000200 
.000060 
.000060 

0. 

.000100 
.002400 
.005750 
.001000 
000400 
'.100800 
.001400 
.001950 
.002500 
.002760 
.002950 
.002500 
.003250 
.003100 
003950 
.004700 
.005750 
.007250 
.010050 
.0167 
.0200 
.0400 

Inek. 

a 

0. 

t    • 

0. 
0. 
0. 
0. 
0. 

0. 

InitiAlloiid. 
UMtio  limit. 

] 

, 

Omur€tl  sumnuury. 

Tensile  strength  per  square  inoh  of  orlsinalfleotion poands..    88^900 

XlMtlclimit  per  aqnare  inch  of  original  section do  ...    63,000 

Xlongation  per  inch  after  rupture inch..    0.8550 

Xloufiration  per  inch  under  strain  at  elaaticlimit do OOnM) 

Kednction  in  diameter  at  point  of  rupture do 155 

Reduction  in  area  after  rupture,  per  centum  of  original  section 51.9 

Position  of  rupture ".80  from  neek 

Character  of  broken  surface - sUky 

Elongation  of  inch  sections 'M8,".8^ 
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Ho.  3471. 

Diameter  ".505. 

Sectional  area,  .20  square  inch. 
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Applied  kNids. 

"^^ST 

SnooeMive 
eloncatioD 
per  inch. 

Permuient 
set. 

SuoceesiTe 

pemuuieiit 

set. 

Bemarka. 

Toftil. 

Perswoaro 

Hmmds. 

200 

1,000 

2,060 

3,000 

4,000 

6^000 

6,600 

7.000 

«,006 

9.000 

16,000 

10,260 

10,400 

PottfMlt. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86.000 
40.000 
45,000 
50.000 
51,000 
52,000 
63.000 
54,000 
56,000 
66,000 
57,000 

Sa  AOA 

Inch. 
0. 

.000160 
.000250 
.000400 
.000600 
.000800 
.000900 

! 001100 

.001250 

.001450 

.001600 

.U03000 

.004850 

.007400 

.006100 

.009100 

.010000 

.011900 

.018100 

.014350 

.015550 

.017600 

.020000 

.023750 

.026500 

.029750 

.032500 

.037000 

.041800 

.046750 

.054000 

.0660 

.0850 

.1800 

Inch. 
0. 

.000150 
.000100 
.000150 
.000200 
.000200 
.000100 
.000200 
.000150 
.000200 
.000150 
.001400 
.001350 
.001050 
.000700 
.001006 
.001500 
.001300 
.001200 
.001250 
.001206 
.001960 
.002600 
.003750 
.002780 
.003250 
.002750 
.004500 
.004300 
.005450 
.007250 
.0110 
.0200 
.0460 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 

IndL 

0. 

Initial  l<Md. 
Slaatio  limit. 

Tensile  strength. 

10,600 
10,800 

11,000 
11,200 
11,400 
11,600 

11,806    .        MLOOO 

12,000 
12,460 
12.800 
13.200 
13,000 
14,000 
14.400 
14,800 
15,200 
15,000 
16,000 
16,400 
16,800 
17,200 

60,000 

62.000 
64,000 
66,000 
68.000 
70.000 
72.000 
74,000 
76,000 
78.000 
80,000 
82.000 
81,000 
80^000 

Otneral  $wmmary, 

TaBaflesCraBKth  per  square  inch  of  original  section ponnds..    86,000 

Slastle  limit  per  square  inch  of  original  section do —    50,000 

Sloogation per ineli  after mptnre  inch..    0.2050 

Bongation  per  inch  under  strain  at  elastic  limit do 001600 

Bedaction  in  diameter  at  point  of  mptare do 176 

SednctiOD  in  area  after  mptnre,  per  centnm  of  original  seodon 57.2 

Position  of  mptnre ".76  from  neck 

Character  of  broken  snrfkce silky 

Ekmgatian  of  inch  sections ".80*.  ".14 
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N0.34S8. 

Marks,  «Tfj8 

Diameter,  "M5. 

Sectional  area,  .20  square  inoh. 


Applied  londs. 

SloBgation 
per  Inch. 

SaccessiTe 

Pemument 

Ml. 

SnooessiTe 

permenent 

set 

Bemarke. 

TotaL 

'"O-" 

elongation 
perlnoh. 

Pew»dM, 

200 

1,000 

2.000 

8.000 

4,000 

6.000 

6,000 

7,000 

8.000 

9.000 

10,000 

10,200 

10.400 

10,600 

10,800 

It  000 

11,200 

n.40o 

11,600 
11,800 
12.000 
12.400 
12.800 
18.200 
13,600 
14,000 
14.400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18.000 
18^120 

Pound*. 

tooo 

6,000 
10.000 
16,000 
20.000 
25,000 
80,000 
35.000 
40,000 
45.000 
60,000 
6t000 
62,000 
63.000 
54,000 
66,000 
56,000 
57.000 
58.000 
56.000 
60.000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
.78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
90,600 

Inek. 
0. 

.000100 
.000200 
.000400 

000600 
.'000750 
.000900 
.001100 
.001260 
.001450 
.001650 
.001700 
.001750 
.001800 
.004000 
.007900 
.008750 
.009750 
.010600 
.011650 
.012600 
.014760 
.016900 
.019900 

022000 
.024500 
.027350 
.030350 
.033600 
.037400 
.042300 
.047750 
.054750 
.0600 
.0750 
.1050 
.1860 

Inch. 
0. 

.000100 
.000100 
.000200 
.000200 
.000160 
.000150 
.000200 
.000150 
.000200 
.000200 
.000050 
.000050 
.000050 

.003800 
.000850 
.001000 
.000850 
.001050 
000950 
;  008150 
.002150 
.003000 
.002100 
.002500 
.002850 
.003000 
.003250 
.003800 
.004900 
.005450 
.007000 
.005260 
.0150 
.0300 
.0800 

Inch. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
BlastieUniit 

.•., 

' 

General  eummary. 

Tensile  strength  per  aqnare  inoh  of  orifdnal  section pounds..    90,000 

JBIasticIimit  per  sqaare  inch  of  orixinal  section do  ...    53,000 

Elongation  per  inch  after  mptnre inch..    0.2400 

Elongation  per  inoh  under  strain  at  elasticlimit do 001800 

Beductionin  diameter  at  point  of  rupture do 156 

Beduotion  in  area  after  rupture,  per  oentum  of  original  section 61.9 

Position  of  rupture "MttomneoK 

Character  of  broken  surfsoe silky 

Elongation  of  inoh  seotions '. ''.IS,  ".SV" 
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No.  3385. 
Marks,  "§ff  8 
Diameter,  ^^505. 
Sectional  area,  .20  square  inch. 


ABpUed  loads. 


ToteL 


Per 


irsqiiaie 
indi. 


200 

1,000 

2;  000 

8.000 
4,000 
fi,000 
0^000 
7,000 
8,000 
8.000 
9,200 
O.400 
0.000 
O.800 
10,000 
10,200 
10,400 
10,000 
10.800 
11,000 
11,200 
11,400 
U,0OO 
11,800 
U^OOO 
12.400  , 
12;800    ' 

ia^2oo 

13,000 
14,000 
14,400 
14.800 
15,200  j 
15,000  < 
10,000  I 
10,400 

M^no  I 


1,000 
fi^OOO 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
45,000 
40^000 
47,000 
48,000 
48,000 
50,000 
51,000 
52,000 
58.000 
54.000 
55.000 
58,000 
67.000 
58,000 
50.000 
80.000 
82^000 
84.000 
88,000 
88,000 
70,000 
72.000 
74.000 
78.000 
78,000 
80.000 
82,000 
83,000 


Elonffatioik 
perinch. 


0. 
.000100 


.000450 
.000000 


.000850 

.001150 

.001850 

.001500 

.001600 

.002290 

.011060 

.012300 

.013100 

.014250 

.015250 

.016150 

.  017100 

.018100 

.019330 

.020550 

.021550 

.022750 

.024050 

.027000 

.030100 

.033850 

.037250 

.042000 

.047000 

.052750 

.0575 

.0650 

.0850 

.1050 

.1550 


SaooeBaiTe 
elonffation 
per  inch. 


Ineh. 

0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000150 
.000200 
.000200 
.000150 
.000100 
.000850 
.000400 


.000800 
.001150 
.001000 
.000900 


.001000 

.001250 

.001200 

.001000 

.001200 

.001300 

.002850 

.003100 

.003550 

.003600 

.004750 

.006000 

.005750 

.004750 

.0075 

.0200 

.0200 


Pennaaent 

set. 


IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 


Snccessive 

permaiient 

set. 


Remarks. 


InitialloBd. 


Elaatio  limit 


Tensile  ftiengih. 


Omerdl  nmmary. 


Tenaileatren^th  per  aqaace  Inch  of  original  section pounds..    83,800 

Blastie  limit  per  square  inch  of  ori^nu  section do —    48,000 

Sfamntion per in<»i after mptore inch..    0.2500 

MLaDfSMtkm  per  Inch  under  sfirain  at  elastic  limit do 001900 

Bedoetton  in  diameter  at  point  of  mptore do 135 

Bedaetion  in  area  aftermptnre,  per  centnm  of  original  section 46.2 

Poettion  of  rapture ".45  from  neck 

Character  of  broken  amfiMe silky 

-  loffaMshseotifliia ".14, ''.8# 
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No.  3438. 


Marks,  ®^^ 


.   TiH 

Diameter,  ^'.505. 

Sectionsd  area,  .20  square  inch. 


Applied  loads. 

per  inch. 

elon^fttioii 
per  inch. 

PennttMBt 
set. 

SnoeeaslTe 
petujjaeut 

BeiDttks. 

Total. 

inok. 

Pdimdf. 

200 
1,000 
$000 

Sooo 

4,000 
6.000 
6,000 
7,000 
.       8,000 
9,000 
10.000 
10,200 
10,400 
10,600 
10.800 
11,000 
11.200 
11.400 
11.600 
11.800 
12.000 
12,400 
12,800 
13,200 
33,600 
14,000 
14,400 
14,800 
16,200 
15,600 
16,000 
16,400 
16.800 
17.200 
17,400 

PiMIIMlf. 

1,000 

^ooo 

10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40.000 
45^000 
60,000 
61,000 
^000 
63.000 
64.000 
55,000 
66,000 
67.000 
68,000 
69,000 
60.000 
62,000 
64.000 
66.000 
68.000 
70.000 
72.000 
74,000 
76.000 
78.000 
80.000 
82,000 
84.000 
86.000 
87,000 

JimA. 

0. 

.000160 
.000350 
.000550 
.000700 
.000000 
.001050 
.001250 
.001400 
.001550 
.001700 
.001750 
.001800 
.005050 
.007500 
.008500 
.008500 
.010500 
.011500 
.012650 
.013750 
.016400 
.019000 
.021750 
.624500 
.027600 
.031000 
.034050 
.037850 
.043500 
.040900 
.058000 
.0625 
.0850 
.1150 

JiidL 
0. 

.000150 

.000200 

.000200 

.000150 

.000200 

.000150 

.000200 

.000150 

.000150 

.000150 

.000050 

.000050 

.003250 

.002450 

.001000 

.001000 

.001000 

.001000 

.001150 

.001100 

.002650 

.002600 

.002750 

.002750 

.003100 

.003400 

.003050 

.003800 

.005650 

.006400 

.008100 

.0045 

.0225 

.0300 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JniA. 

0. 

Initial  load. 
Elastio  limit. 

' 

QvMTal 

Tensile  strsngth  per  sqnare  inch  of  original  section pounds..    87,000 

Elastic  limit  per  square  inch  of  originid  section do 62,000 

Elongation  per  inch  after  mptnre inch..    0.2400 

Elongation  per  inch  nnder  strain  at  elastio  limit do 001800 

Redaction  in  diameter  at  point  of  mptore do 155 

Redaction  in  area  after  rnptnre,  per  centum  of  original  section 61.0 

Position  of  rapture 1".10  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".82*. 'UO 
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No.  3440. 

Marks,  "^ 

Diameter,  ".606. 

Sectional  area,  .20  sqnaie  inch. 


Applied  liMd. 

.Blonntion 
perinoh. 

SncoeniTe 
par  Inch. 

Permanent 

aet 

SnooeaaiTe 

permanent 

aet. 

Bemarka. 

TotftL 

Peraqvaxe 
iiien. 

Fotmd$. 
200 
1,000 
2,000 
3.0.10 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
10,200 
10.400 
10,800 
10,800 
11,000 
11,200 
11,400 
11,080 
11,800 
12,000 
12,400 
12.800 
13,200 

iSeoo 
Hooo 

14.400 
14.800 
15.200 
15.000 
18L00O 
18.400 
18;  800 

laooo 

1     li.9M 

Poundt.  • 
1,000 
6.000 
10,000 
16.000 
20,000 
28.000 
30,000 
86,000 
40,000 
45,000 
50.000 
61,000 
62,000 
63.000 
64.000 
65.000 
58,000 
87,000 
58,000 
50,000 
60.000 
82.000 
64,000 
86,000 
68.000 
70.000 
72.000 
74,000 
76,000 
78;  000 
8O.U00 
82.000 
84,000 
86;  000 
88;  000 
90,000 
01.000 

IndL 

0. 
.000100 
.000250 
.000400 
.000550 
.000750 
.000950 
.001100 

.oomoo 

.001450 

.001650 

.001700 

.001850 

.003500 

.004800 

.006280 

.006000 

.009000 

.009850 

.010900 

.012000 

.013900 

.015650 

.017650 

.919850 

.022500 

.025500 

.029000 

.032250 

.035680 

.039000 

.043900 

.040860 

.057500 

.0650 

.0860 

.1360 

0. 

.000100 
.000150 
.000150 
.000150 
.000200 
.000200 
.000150 
.000200 
^000160 
.000200 
.000050 
.000150 
.001650 
.001100 
.001650 
.001750 
.001000 
.000850 
.001050 
.001100 
.001900 
.001750 
.002000 
.002200 
.002650 
.003000 
.003600 
.003260 
003350 
!003400 
.004900 
.005950 
.007650 
.0075 
.0200 
.0500 

IfuOL 
0. 
0. 
0. 
Ot 
0. 
0. 
0. 
0. 
0. 

IndL 
Oi 

Initial  load. 
BlMtloUmli 

Tenalleatrength. 

Otneral  mmvmary. 

»  atrength  per  aqnare  inoh  of  original  aeoUon ponnda..    91,900 

Saatio  limit  per  aqoMB  inch  of  original  aection do 61,000 

Elongation  per  incn  after  raptare inoh..    0.2360 

JEdoontion  per  inch  onder  strain  at eliusticlimit do 001700 

Sedoction  in  diameter  at  point  of  rapture do 166 

Bednetlontn  Area  After  rapture,  per  centnm  of  original  aeetion 61.9 

Poaitionof  rnptare ".66firomneck 

Charaeter  of  broken  anr&oe silky 

BlongatUmoflndbaeotiaiia , , , , ",86*,  ".i; 
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BBEECH  BLOCKS. 

No.  3283. 
Marks,  •^Iftf^ 
Diameter,  '^503. 
Sectional  area,  ^0  sqaare  inch. 


Blongstion 
periniJi. 

Saoeewlye 

Pwrnaant 
set 

-"T"' 

• 

Total' 

Peragnaie 
Inoh. 

Poundt. 
SOO 
1,000 
2.000 
8.000 
4,000 

6,000 
7.000 
8.000 
9.000 
10.000 
10.200 
10,400 
10.600 
10.800  - 
11,000 
11.200 
11.400 
11,600 
U,800 
12,000 
12,400 
12,800 
13.200 
13.600 
14,000 
14,400 
14,800 
16,200 
15,600 
16,000 
16,400 
16,800 
17.200 
17,600 
18,000 
18,400 
18,800 
10,200 
19^600 
19.830 

P^nmdt. 
1,000 
6,000 
10,000 
15,000 
20.000 
25.000 
30.000 
85.000 
40.000 
45,000 
50.000 
51,000 
52,000 
63,000 
64,000 
66,000 
66,000 
57,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82.000 
84,000 
86.000 
88,000 
90.000 
92.000 
94.000 
96,000 
96.000 
99,650 

Inch. 
0. 

.000100 
.000260 
.000460 
.000650 
.000800 
.000950 
.OOUOO 
.001300 
.001450 
.001700 
.001750 
.001800 
.001850 
.001900 
.002050 
.002500 
.003200 
.004000 
.005000 
.005750 
.007600 
.000600 
.011050 
.018050 
.015100 
.017100 
.018800 
.021200 
.023800 
.026700 
.029250 
.032100 
.035850 
.039250 
.043760 
.050000 
.060760 
.0650 
.0800 
.UOO 

Inch. 

0. 

.000100 
,000160 
.000200 
.000200 
.000150 
.000160 
.000150 
.000200 
.000150 
.000250 
.000060 
.000050 
.000050 
.000050 
.000160 
.000450 
.000700 
.000800 
.001000 
.000760 
.001750 
.002100 
.001450 
.002000 
.002050 
.002000 
.001700 
.002400 
.009000 
.002900 
.002560 
.002850 
.003750 
.003400 
.004500 
.006260 
.006750 
.008250 
.0150 
.0300 

Inch. 
0. 
0. 
0. 
6l 
0. 
0. 
0. 
0. 
0. 

InOL 

Initial  load. 
Slastie  limit 

1 

1 

Tensile  stnngtii. 

Omeral  mmmary. 

Tensile  strength  per  sqnaze  inch  of  original  section poods  .    99,6W 

Elastic  limit  per  sonare  inoh  of  original  section do....    64.000 

'Blongation per  incn  after  mptore inch..    OilOOO 

Elongation  per  inoh  under  strain  at  elastic  limit do 001900 

Redacllon  ill  diameter  at  point  of  rapture do 098 

Redaction  in  area  after  rnptore,  per  oentom  of  original  section 84.0 

Position  of  raptore ".48fromneok 

Character  of  broken  snrflMse granular  at  elroiimfereiioe;  ailkyoenter 

IClongation  of  inoh  sections 1 ".10,  ".ff* 


O.ZyZ7ic/v  ^^eG^  ^J^.:Rz^Ib^ 


J^T^eec^  dloc/CtS 


H  Ex  No  Ifi  50. 1. 


TESTS   OF   IRON,    STEEL,   AND   OTHEB   MATEB^LS. 

liro.3338. 
Marks,  "^ 
Diameter,  ''.606. 
Sectional  area,  .20  sqaare  inch. 
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Applied  loads. 

Blongation 
permoh. 

Sncoesdve 
elonffation 
per  inch. 

Pennanent 

Bet 

BuooeMlTe 

permanent 

aet. 

Bamarka. 

TotaL 

Fur  8Qiiar6 

r&tmdt. 
300 
1,000 
9,000 

8,000 
4,000 
5,000 
6.000 
7.000 
8.000 
0.000 
10,000 
10,200 
10.400 
10,600 
10,800 
11,000 
11.200 
11.400 
11.600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,000 
14,000 
14,400 
14,800 
15,200 
15^000 
10^000 
18^400 
181800 
17.200 
17  600 
18,000 
18^400 
18^800 
1^300 

u^eoo 

99,009 
30,400 
38^640 

PlMRUlt. 

1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80.000 
35,000 
40.000 
45,000 
50.000 
51.000 
53,000 
53,000 
54,000 
55,000 
66.000 
57,000 
58^000 
69,000 
80,000 
82,000 
04,000 

oSooo 

68^000 
70.000 
72,000 
74.000 
70^000 
78,000 
80.000 
82.000 
84,000 
86.000 
88,000 
90.000 
92.000 
94,000 
96.000 
98,000 
100.000 
102,000 
103,700 

Ineh, 
0. 

.000160 
.000300 
.000450 
.000650 
.000800 
.001000 
.001150 
.001300 
.001450 
.001650 
.001700 
.001750 
.001750 
.001800 
.001800 
.001900 
.002100 
.002600 
.003200 
.004250 
.006750 
.008760 
.010200 
.011100 
.012900 
.016050 
.018760 
.018750 
.020600 
.022650 
.025100 
.028250 
.030000 
.033260 
.036750 
.040300 
.046000 
.051260 
.050850 
.0650 
.0900 
.U50 

InOL 

0. 

.000160 
.000300 
.000150 
.000200 
.000150 
.000200 
.000150 
.000160 
.000150 
.000200 
.000050 
.000050 

0. 
.000060 

0. 

.000100 
.000200 
.000600 
.000000 
.001050 
.002500 
.002000 
.001450 
.000900 
.001800 
.002150 
.001700 
.002000 
.001850 
.002050 
.002550 
.003150 
.001760 
.003250 
.003500 
.003550 
.005700 
.005250 
.008100 
.005660 
.0260 
.0260 

InOk. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

IndL 

0. 

• 
Initial  load. 

Blastlollmft 

,,, 

General  ewmmarif, 

TflDsila  otiength  per  aqnare  inch  of  original  section Itonnds..  102,700 

Blaatio  limit  per  square  inch  of  original  section do —    56,000 

EloajcaQon per incn  after rnptore inch..    0.1550 

JQongation  per  inch  ander  strain  at  elastic  limit r do 001900 

Bedoctlan  in  diameter  at  point  of  nq»tare do 085 

BfldnetJom  in  are*  after  rapture,  per  oentom  of  original  section 30.7 

Position  of  mptnie ".46fromnech 

Chaiaeter  of  broken  aorftee gtannliri  silky  center 

"~  kof  Ineb  seetioDa , , ",10^".Z\* 


160         TESTS  OF  IBONj    STEEL,    AKD  OTHER  ICATEBIALS. 

1^0.3823. 

Marks,  ^^^ 

Diameter,  ".BOS. 

Sectional  area,  .20  sqoare  inch. 


pertaioh. 

SnooesaiTe 
elongatUm 
perlnoh. 

PenoHiMit 

SaoeeashTB 

pexmanent. 

tet 

•^ 

TotaL 

Perwmm 
inon. 

Ptnmdi. 
200 
1,000 

Sooo 

8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
10,200 
10,400 
10,600 
10.800 
U,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
18,200 
18,600 
14,000 
14,400 
14,600 
16.200 
16.600 
16.000 
16.400 
16,800 
17,200 
17,000 
18.000 
18,400 
18.800 
19^200 
19^600 
19^700 

PotAidf. 
1,000 
6.000 
10,000 
16,000 
20,000 
25,000 
30,000 
85^000 
40.000 
AOOO 
60,000 
61,000 
62,000 
63,000 
64,000 
66.000 
66.000 
67.000 
58.000 
50,000 
00,000 
62,000 
64.000 
66.000 
68;  000 
70.000 
72,600 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90.000 

sas 

90,000 
98,000 
98^600 

Jnth. 
0. 

.000100 
.000250 
.000400 
.000600 
.000800 
000950 
1001150 
.001300 
.001500 
.001650 
.001700 
.001750 
.002100 
.002900 
.003500 
.004250 
.005050 
.005850 
.006600 
.007650 
.009050 
.010850 
.012560 
.014500 
.016400 
.018500 
.020500 
.022550 
.025050 
.027500 
.030500 
.034000 
.037250 
.041750 
.046500 
.063000 
.061500 
.0676 
.0850 
.1200 

Inch* 
0. 

.000100 
.000160 
.000150 
.000200 
.000200 
.000150 
.000200 
.000150 
.000200 
.000150 
.000050 
.000050 
.000360 
.000800 
.000600 
.000750 
.000600 
.000800 
.000750 
.000050 
.001500 
.001800 
.001700 
.001950 
.001900 
.002100 
.002000 
.002060 
.002500 
.002450 
.003000 
.003600 
.003250 
.004500 
.004750 
.006600 
.008500 
.0060 
.0175 
.0860 

Jim*. 
0. 
a 

0. 
0. 
0. 
0. 
0. 
0. 

a 

InOL 
0. 

Initial  iMid. 
Elaitio  limit 

Cftneral  tummary. 

Tensile  strength  per  •qnwe  inch  of  original  seotioii poonds..    98,500 

ElasticUmit  per  square  inch  of  originftl  section do 62,000 

Elongation  per  incn  after  raptore inch..    O.2000 

Elongation  per  inch  under  strain  mt  elAstio  limit do 001750 

Reduction  in  diametrr  at  point  of  rupture do 116 

BeduoUon  in  areaafker  rapture,  per  oentum  of  original  section 40.8 

Position  of  mptore I".a0  from  neck 

Character  of  broken  amrfiMe aOkr 

Elongation  of  inoh  aeetioiw , , , ".10,"^ 


TESTS  OF  IBON9   STEEIi,   AND   OTHEB  1CAT7 


^ 


iro.3268. 

Diameter,  ".606. 

Sectional  area,  .20  sqnare  inch. 


AppUfid  loads. 

8vooeMiTe 
elonntton 
par^Su 

PwWWCTt 

Siioeeaohre 

Total  * 

'^iSr 

pvlMiik 

B«IBMkS. 

200 
1.000 
9.000 
8,000 
4.000 
5^000 

7,000 
81 600 
81OOO 

10,000 

Pinmdi. 
1,000 
5.000 
10.000 
15,000 
80.000 
25^000 
80.000 
80^000 
40.000 
45.000 
50.000 
51,000 
6$  000 

Sooo 

54,000 
65^600 
66^000 
87.000 
58.000 
60,000 
00^000 
82.000 
64,000 
06,000 
68.000 
70.000 
72.000 
74,000 
76.000 
78^000 
801,000 

Sooo 

84.000 
88^000 
88.000 
90,000 
82.000 
M.00O 
86^000 
961000 
89,800 

.000150 
000300 
'.000450 
.000600 
.000750 
000060 
.001100 
.001250 
.001400 
.001650 
.001000 
.001660 
.001700 
.001800 
.002160 
.002760 
.003750 
.004650 
.006550 
.006280 
.008050 

.  UUVBOV 

.011700 
.018350 
.015200 
.017100 
.019150 
.021000 

023560 
! 026100 
.028800 
.031860 
.085100 
.039050 
.043750 
.049060 

056500 
!0625 
.0850 
.1850 

InOk. 
0. 

.000150 
.000150 
.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000150 
.000050 

AAAAMI 

.000150 
.000100 
.000350 
.000600 
.001000 
.000900 

000900 
.'000700 
.001800 
.001800 
.001850 
.001650 
.001850 
.001900' 
.002050 
.0018S0 
.002550 
.002550 
.002700 

003050 
.003250 
.003950 
.004700 
.005300 
.007450 
.0060 
.0225 
.0500 

InOk. 

a 
0. 

Ol 

0. 
0. 
0. 
0. 
0. 
0. 

InOk. 
0. 

InitU  load. 

10.210 
10.400 
10,800 
10,KOO 
11,000 
11,200 
11,400 
1X600 
11.800 
12;  000 
12;  400 
12,800 
18,800 
18.008 
14,000 
14^400 

10.000 
161400 

.    17,000 
18.000 

« 

18^400 
18^808 
I812OO 

18^800 
181888 

Oeneral  tummary. 


T«MfleitnQgtliper«qiiarei]iohoforigiiialMOtloii peimdB..    99.800 

SlMtie  limit  per  «oiiar»  inch  of  original  seotlon do —    54,000 

Elonotloii  per inen  after mptare inch..    0.2000 

KlottsaltoB  per  inch  mder  atrain  at  elastio  limit do 001800 

Kcdootion  in  diameter  at  point  of  raptoie do 095 

BedoetioB  in  area  alter  mptore.  per  oentnm  of  original  aeotlon 84.0 

Poaitionofniptvae ".OSfhnnneck 

Cbaraeierof  Drokenaoxlbee oUkj;  trace  of  granulation 

Elon^tloBofinohaaeftlooa ".15,«.25» 

H.  Ex.  16 II 


16^2  TESTS  OF  IBON,    STEEL,    AND   OTHER  MATERIALS. 

No.  3284. 
Marks,  "^Ij-^^ 
Diameter,  '^504. 
Sectional  area,  .20  sqaare  inch. 


Elongatton 
perTmok 

SoooeniTe 
elongtttloii 
per  inch. 

set. 

SnooeeaiTe 
pemiuitiit 

set. 

Bemarks. 

Total 

InoL 

PoiNMb. 
200 
1,000 
2,000 
8.000 
4.000 
6,000 
6,000 
7,000 
8.000 
9.000 
10,000 
10,200 
10.400 
10,600 
10,800 
11,000 
11.200 
11,400 
11,600 
11.800 
12,000 
12,400 
12,800 
13,300 
13.600 
14,000 
14,400 
14, 800 
16,200 
15,600 
16,000 
16,400 
16,800 
17, 200 
17.000 
18,000 
18.400 
18,800 
19,200 
19,320 

PMMMb. 
1,000 
6,000 

10,000 
16,000 
20,000 
25,000 
80,000 
86,000 
40,000 
46,000 
60,000 
61  000 

0. 

.000150 
.000350 
.000580 

.OOuTOO 
.000850 
.001000 
.001150 
.001300 
.OOlnOO 
.001700 

nAITMl 

InOL 
0. 

.OC0160 
.000200 
.000200 
.000150 
.000150 
.000160 
.000150 
.000160 
.000200 
.000200 
.000060 
.000100 
.000160 
.000350 
.000450 
.000560 
.000900 
.000960 
.000800 
.001050 
.002300 
.002000 
.001700 
.001050 
.002100 
.002000 
.002260 
.002650 
.002760 
.002360 
.003660 
.004260 
.004250 
.003750 
.006000 
.008250 
.005760 
.0250 
.0150 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 
0. 
0. 

IndL 
0. 

Initial  load. 
Klaatic  limit.  ^ 

Tensile  atnmgth. 

62;000    1      .001850 
53^000    1       naonntt 

54,000 
65,000 
66,000 
67,000 
58,000 
60,000 
60,000 
62.000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
96.600 

.002350 

.002800 

.003350 

.004.50 

.005200 

.006000 

.007050 

.000350 

.011350 

.013050 

.  015000 

.017100 

.019100 

.021350 

.024000 

.026750 

.029100 

.  032750 

.037000 

.  041250 

.045000 

.051000 

.050250 

.0650 

.0900 

.1050 

General  8ummary, 

Tensile  strength  per  aqnan*  inch  of  original  section pounds..    96,600 

Elastic  limit  per  square  inch  of  original  section ?*^v--    ^^^ 

Elongation  per  inch  after  rupture inch..    O.lOoO 

KlonffAtlon  per  inch  under  strain  at  elastic  limit ..do 0018.i0 

Reduction  in  diameter  at  point  of  rupture ■ do 114 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40.3 

Position  of  rupture 1".05  from  n«'«k 

Character  of  broken  suriBsoe ;/:«-??m 

Elongation  of  inch  seotiona , , ,.» ".13,  ".2C* 


-  H 


H  Ex  No  t6  50, 1. 


TESTS   OF   IBON,    STEEL,  AND   OTHER  MATEBULS. 

BASB  snrcn. 

TSo.  3263. 
Marks,  "S-i" 
Diameter,  ".506. 
Sectional  ai;ea,  .20  sqaare  ineh. 
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▲FpltodlMida. 

per  inch. 

perlndh. 

Pemuuient 
■et. 

SuooeMire 

Bemftrka. 

ToOiL 

''"Lsr 

JPbMMll. 

200 

1,000 

^000 

8;  080 

4.000 

6,'000 

6.000 

7,000 

8,080 

0^800 

10. 000 

10,280 

10,400 

10. 000 

10.808 

11,800 

12,280 

11,400 

11.600 

^Z 

^z 

U^200 
18,000 
14,000 
14,408 
14.800 
1^200 
l^O0O 
16^000 
10.408 
10^800 
17.200 
17.000 

laooo 

PMmdf. 
1,000 
5,000 
10.000 
15^000 

25,000 
80.000 
85^000 
40,000 
45^000 
60,000 
61,000 
62;  000. 
53^000* 
54.000 
66,000 
56.000 
67,000 
56;  000 
58;  000 
60;  000 
82,000 

%» 
%» 

71.080 
74,000 
76,000 
78;  000 
80,000 

Sooo 

84,000 
88,000 

i^ooo 

80,000 

%» 

88,000 
86;  400 

Ineh. 

a 

.000100 
.000250 
.000400 
.'000560 
.000700 
.000850 
.001000 
.001150 
.001800 
.001560 
.001560 
.001000 
.001658 
.001800 
.002000 
•  002850 
.004100 
.006250 

408850 
!007260 
•008000 
.011000 
.018000 
.014750 
.010750 
.010250 
.021500 
.024000 
.026500 
.028260 
.082750 
.OS6600 
.040000 
.045660 
.062500 

000^0 
'.0760 
.1000 
.U50 

Ineh. 

0. 

.000100 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000250 

0. 

.000050 
.000060 
'.000150 

.000850 
.001250 
.001160 
.OOUOO 
.000000 
.001750 
.002000 
.002000 
.001750 

Ineh. 
0. 

-.000050 
^000050 

-.000060 
-.000050 
-.000100 
—.000100 
-.000100 
-.000100 

Ineh. 
0. 
-.000060 

0. 
Ol 
0. 

—.000060 
0. 
0. 
0. 

iBitUlIlMd. 

SlMtieUmit. 

.002000 

.002600 
.002250 
.082500 

002000 
'.002750 
.006500 
.008760 
.004100 
.004050 

000800 
1 007750 
.014750 
.0260 
.0880 

Tflniafle  airflBgtli  per  ■qnare  inch  of  oTigliuJ  seotioii ponnds..    00,400 

XIaetio  limit  per  aonare  inch  of  original  seotloii do....    53,000 

SloDgBtioii per Inon titer  rapture inch..    0.2150 

Xkmgsclon  per  inch  under  atraln  at  elaeticUmit do  ...  .001050 

BedacUoa  to  diemeter  at  point  of  rapture do 135 

BedaetlOB  in  aiea  after  raptoie,  per  oentmn  of  original  Motion 46.2 

PoeitSoBof  niptore ".85  from  neck 

Ghaneter  of  Btoken  rarfiMa eilky 

EloBgAtloaof  iBdhMotioaa .'Ml.  ".82* 


164  TB8T8   OF   IBON,    STEEL,    AND   OTHER   HATEBIAL.8. 

No.  3264. 

Marks,  "^^^^ 

Diameter,  ^^566. 

Sectional  area,  .20  square  inch. 


Applied  loidd. 

8nC06MiTB 

ParmueDt 

Siu»flaaiT« 

Be4n^)U. 

Total. 

Feir  Mmuc 

p<vr  inch. 

1                     1 

p«riiiu]«]]Lt 
Mi. 

200 

iz 

0.000 
10.000 
10,200 
10,400 
10,600 
10.800 
11.000 
11.200 
11.400 
11.000 
11.800 
12,000 
12.400 
12.800 
18,200 
18.600 
14.000 
14,400 
14,800 
16.200 
15,600 
16.000 
16.400 
16,800 
17.200 
17,600 
18.000 
18,400 
18.800 
10.200 
18.000 
20.000 
20.080 

1,000    1 
B.0O0 
10,000 
16,000 
20,000 
26.000 
80.000 
.  86.000 
40.000 
46,000 
60,000 
61.000 
62,000 
63,000 
64,000 
66.000 

^.Z 

68,000 
60.000 
00.000 
02,000 
64.000 
06.000 
08.000 
70.000 
72,000 
74.000 
76,000 
78.000 
80.000 
82.000 
84,000 
86,000 
88.000 
00.000 
02,000 
04,000 
06,000 
08,000 
100,000 
100,400 

Inch, 

a 

.000100 

.400250 

000400 

.'00066O 

.000700 
.000860 

.001000 

.001200 

.001350 

.001560 

.001000 

.001000 

.001650 

.001800 

.002050 

.002850 

.003500 

.004600 

.005600 

.006500 

.007760 

.000500 

.0U360 

.018250 

.015250 

.018050 

.010550 

.021250 

.028500 

.025850 

.028500 

.031250 

.034200 

.038000 

.042100 

.048600 

.064500 

.0600 

.0700 

.1000 

.1200 

JndL 

0. 
.000100 
.000150 
.000160 
.000160 
.000160 
.OOOlfO 
.000150 
.000200 
.000160 
.000900 
.000050 

0. 

.000050 
.000150 
.000260 
.000800 
.000650 
.001100 
.000000 
.001000 
.001250 
.001750 
.001850 
.001000 
.002000 
.002800 
.001500 
.001700 
.002250 
.00*350 
.00/650 
.002750 
.002050 
.003800 
.004100 
.006400 
.006000 
.0066 
.0100 
.0800 
.0200 

JiulL 
0. 

a 

0. 
Oi 
0. 
0. 
0. 
0. 
0. 

0. 

InltiAlloid. 
Blaatielimii. 



Tensile  ■trengib. 

.......  .... 

Chneral  iunumary. 

Tensile  ■trenicth  per  sqoftre  inch  of  original  Motion ponnda. 

"laatie  limit  per  aooaie  inch  of  original  aection  i do... 

longation  per  incn  mfter  raptnro inch. 


JElMt 
lion 


100,400 
68,000 
0.1560 

.001650 
066 


Elongation  per  inch  ander  atrain  at  elastic  limit do... 

Bedaction  in  diameter  at  point  of  mptare do -- 

Bedaction  in  area  after  rapture,  per  centum  of  original  section 2S.9 

Position  of  rapture ".OOAnomneck 

Cbaraoter  of  broken  sorfkce granolar,  radiating  fh>m  a  doll  spot  at  the  oironmliuvDce 

^opgation  of  inch  sections "10,*  ".U 


TESTS   OF   IBON,    STEEL,    AND   OTEIEB   MATERIALS. 

No.  2365. 
Marks,  "^S* 
Diameter,  ".505. 
Sectional  area,  .20  sqoare  inch. 
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per  Inob. 

SuooMBiTe 
•lonffatioA 
perlndh. 

Permaneiit 
set 

SaooewiTe 
permaaent 

set 

Bemarka. 

Total. 

Peraqoare 
inok. 

Poundt. 
200 
1,000 
2,000 
3.000 
4,000 
5.000 
0.000 
7,000 

aooo 

8,000 
10.000 
10.208 
10.400 
10,800 
10.800 
11,000 
11.200 
11,400 
11,000 
11,808 
12,000 
12,400 
12.800 
13.208 
13,000 
14.000 
14.400 
14.808 
15,200 
IS.  000 
18,000 
18^400 
18,800 
17,200 
17,000 
18^000 
181400 
18^800 
181130 

Pwmdi. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
80.000 
35.000 
40,000 
45,000 
50,000 
51.000 
52,000 
S3. 000 
54,000 
85.000 
68.000 
57,000 
58  000 
59,000 
80,000 
82,000 
84.000 
88,000 
88  000 
70,  COO 
72.000 
74,000 
78.000 
78,080 
80.000 
82.000 
84,000 
80,008 
88.800 
90. 008 
92.000 
94,000 
•9^860 

Inch. 
0. 

.000100 
.000260 
.000400 
.000560 
!  000760 
•000860 
.001060 
.001:^00 
.001400 
.001650 
.001700 
.002(ffi0 
.002050 
.003750 
.004500 
.005600 
.006250 
.007250 
.008100 
.000000 
.010760 
.012760 
.014600 
.018230 
.018260 
.020750 
.023250 
.020000 
.OiSOOO 
.031250 
.034760 
039000 
:048850 
.040500 
.065760 
.0000 
.0860 
.1260 

IndL 
0. 

.000100 
.000150 
.000160 
.000158 
.000200 

! 000100 

.000200 
.000150 
.000200 
.000260 
.000060 
000360 
.000900 
.000800 
.000760 
.001000 
.000760 
.001000 
.000850 
.000000 
!  001760 
.002000 
.001760 
.001750 
.002000 
.002500 
.002500 
.002760 
.OO^^OOO 
.003760 
.003600 
.004250 
.004250 
.008260 
.008268 
.0042S0 
.0260 
.0400 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IlMtlk. 

Initial  load. 

t 
Ekatic  limit 

.....•.>...■. 

Oonoral  owmmary, 

Teoafleatreai^peraqaareiiichoforiffliialaeetion poonda..    06^860 

Xiaatlclimit  per  aqoftre  inch  of  original  seotioii do —    61,000 

X'ongatioa  per  incli  After  roptare inch..    0.2360 

Xlon£^tion  per  inch  nnder  strain  at  elastio  limit do 001700 

ItedaetioBin  diameter  at  point  of  roptare do 145 

Bedoctkm  in  area  afterniptare,  per  oentom  of  original  section 49.1 

Poaltkmofmptiix« ".00  from  neck 

Cliaracter  of  broken  anrfaoe ailky 

Btongadonofinohaectlona , ".84*,  ".13 


166  TESTS   OF    IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3566. 
Marks,  "5j^^ 
Diameter,  ^^605. 
Sectional  area,  .20  sqaare  inch. 


'Sse" 

SnooMsiTe 
elongation 
perlnoh. 

Permanent 
net. 

Snooeuire 

Mt. 

Remarks. 

TotoL 

PersoaMe 

Pavndt. 
900 
1,000 

Sooo 

8,000 
4,000 
6,000 

7000 
8,*000 
9,000 
10,000 
10,900 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11.800 
12.000 
12.400 
12,800 
18,200 
18,600 
14,000 
14,400 
14,800 
16.200 
16,600 
16^000 
16,400 
16.800 
17.200 
17.600 
18,000 
18^400 
18,800 
1^860 

1,000 
6.000 
10,000 
16,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
60,000 
61,000 
62.000 
63,000 
54,000 
65,000 
66.000 
67.000 
68,000 
50.000 
60.000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
92,000 
94,000 
94»260 

Inch. 
0. 
.000100 

I000650 
.000760 
000900 
.' 001100 
.001250 
.001400 
.001660 
.001700 
.002200 
.003650 
.005250 
.006500 
.007000 
.007560 
.008000 
.008750 
.009750 
.011850 
.013600 
.015850 
.017700 
.020350 
.0:^50 
.025000 
.027350 
.030100 
.033500 
.037050 
.041750 
.047000 
.053750 
.061500 
.0750 
.1060 
.1250 

Ineh. 
0. 

.060100 
?000160 
.000160 
.000150 
.000260 
.000150 
.000200 
.000150 
.000150 
.000150 
.000160 
.000600 
.001450 
.001600 
.001250 
.000500 
.000500 
.000500 
.000750 
.001000 
.002100 
.001750 
.001750 
.002360 
.002660 
.002400 
.002250 
.002350 
.002760 
.003400 
.003560 
.004700 
005260 
.006750 
.007750 
.0135 
.0800 
.0200 

Inek. 
0. 
0. 
0. 

8: 

0. 
0. 
0. 
0. 

JnOL. 
0. 

Inltialload. 
EUMtio  limit 

1 

Tensile  strength. 

General  tummary. 

Tensile  strength  per  tqnare  inch  of  original  section ponnds..    94,250 

Blasticlimit  per  sqnare  inch  of  origins  section do 50,000 

Elongation  per  inch  alter  Rtptnre inch.,    a  2400 

Elongation  per  inch  onder  strain  at  elastic  limit do 001656 

Bedaotion  in  diameter  at  point  of  rapture do 123 

Redaction  in  area  after  raptnre,  per  oentam  of  original  section 43.8 

Position  of  roptore ".96  ftom  neck 

Character  of  broken  soifaoe silky 

Elongation  of  inch  seetioBS ".17,  ".ai* 


TESTS  OP  IBON,  STEEL.  AND   OTHEB  UATEBIALa 
Ko.  3267. 

Diameter,  ''.606. 

Seotioiial  area,  .20  sqoaie  inolh. 
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Applied  iMda. 

perlnoli. 

Saooeadre 
elongatioik 
perlnoh. 

PonuHiait 
■eft. 

SnooeiaiTe 

.--. 

ToUd. 

^nnX" 

P&tmda. 
200 
1.000 
2;  080 
8.000 
4.000 
8,000 

8;ooo 

7.000 

8;  000 
Sooo 

9.900 
0.400 
9,800 
9.800 

10,000 
10;  200 
10,400 
10.000 
10.800 
11,000 
11,900 
11.400 
11,000 
U.80O 

12;  000 

12;  400 
12,800 
18.208 
18.808 
14,000 
14,400 
14,800 
15.200 
15.808 
18.000 
18,488 

ifl;8oo 

17.200 
17,808 
17,818 

1.000 
8^000 

10,000 
18.000 

80,000 

^z 

45.000 
48;  000 

47,800 
48;  000 
48;  000 
60,000 
81,000 

oSooo 

88,000 

64,000 
86^000 
68.000 
87.000 
68.000 
60,000 
O0;0OO 
%000 
84,000 
08;  000 
S^OOO 
70,000 
7X000 
74,000 

78;ooo 

78,000 
80,880 
88;  000 
84,000 
88;  000 
88;  800 
88;  268 

0. 

.000100 
•  000300 
.000400 
*000808 
!  880760 
000800 
.'001060 
.001200 
.001860 
.001400 
.001480 
.001660 
.001860 
.004800 
.006000 
.  006800 
.087100 
.008060 
.000360 
.010160 
.OUOOO 
.012000 
.018100 
.014260 
.010060 
.018S00 
.020000 
.028100 
.025860 
.029600 

I08OOOO 
.041000 

.'068780 

.081600 

.0760 

.1000 

.1460 

Imk. 
8. 
.008188 

.oooaoo 

.000100 
.000900 
.000160 
.000150 
.000160 
.000160 
.000150 
.000050 
.000060 
.000100 
.000300 
.008060 
.001100 
000500 
.000000 
.000050 
.001300 
.000800 
.000860 
.001000 
.001100 
.001160 
.001800 
.002450 
.002100 
.002500 
.002750 
.003650 
.008000 
.003600 
!005000 
.005300 
.006450 
.008760 

.0460 

IiMdL 
Ol 
0. 

Ol 
0. 

81 

i 

a 

8. 

IndL 
0. 

linltialloed. 

• 
ElMtioUmli 



€hneral  tummarff, 

TeoaneetvenclkpereqiianlneliarorifffaulMotioii ponnde..    88;280  . 

Klaetie  limit  per amure  inch  01  original  aeotion do....    48,000/ 

Klongation  per  incB  ftfter  rnpture inch..    0.2050 

Xloogmtioo  per  ineh  ander  atrain  »t  elaatic  limit do 001660 

SodoedoD  in  diameter  at  point  of  rapture do 186 

Bfldactien  in  area  after  raptare,  per  centum  of  original  section 46L8 

Poaltioo  of  mptore Vfromneok 

Ghaneterofteokcn  anrflMa — ailkr 

lof  iMhoootkM  .;..•—........ ^ «'.88V^ii 
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TESTS  OF  mOSf   STEEL,   AND  OTmSB  MATEttlAliS. 


Marks,  »?fff» 

Diameter,  ^'.506. 

SectioDal  area,  J20  square  inch* 


KaSaSL 


SkmntlMi 
pcrSehT 

SOMQMlTe 

PemuMiil 

Ml. 

BnooMitT* 

^ 

Told. 

'•ar* 

I^SiSr 

pMnHHMB 

POMMfl. 

208 

^» 
IZ 

6^800 
HOOO 
7,000 
8,000 
8^000 
10,000 
10,200 
10^400 
10.000 
10,800 
11,000 
11,200 
11.400 
11,000 
11,800 
12,000 
12,400 
12,800 
18.200 
18,600 
14,000 
14,400 
14.800 
15,200 
15,600 
16,000 
16.400 
16,800 
17.200 
17,000 
18,000 
18,400 
18.800 
18.200 
19,220' 

PMMdf. 

10,000 
18,000 

^Z 

80,000 
85^000 

40,000 
46,000 
60,000 

61,000 
62,000 
58,000 
64,000 
65^000 
68.000 
97.000 
68,000 
68,000 
60.000 
62.000 
84,000 
86.000 
68.000 
70.000 
72,000 
74,000 
78.000 
78^000 
80,000 
82,000 
84.000 
86,000 
88,000 
80,000 
82,000 
84.000 
08,000 
08,100 

8. 

.080180 

!000450 

*000850 
.081100 
.001250 
.001400 
.001800 
.001650 
.001700 
.001800 
.803400 
.004750 
.000200 
.007000 
.806108 
.008000 

008400 
!  010600 
.012500 
.014000 
.017000 
.018700 
.021100 
.023000 
.025700 
.028750 
.031660 
.835250 
.038250 

044000 
!  050250 
.058250 

.0800 
.1150 
.1600 

JfMlL 

8. 

.000158 
.000160 
.000158 
.000150 
.000200 
.000150 
.000150 
.000150 
.000150 
.000200 
.000050 
.000050 
.000100 
.001600 
.001350 
.001450 
.000800 
.001100 
.000800 
.000500 
.001100 
.002000 
.002400 
.002100 
.001700 
.002400 
.001900 
.002700 
.003060 
.002800 
.003000 
.004000 
.004750 
.008250 
008000 
.000250 
.0175 
.0350 
.0850 

Jbuk. 

8. 
8. 
0. 
0. 

a 

0. 
0. 
Ol 
0. 

JiMft. 

8. 

JamallmL 

*•*•**"••"*• 

Creneral  9ummary, 

Tensne  ■trnigth  p«r  aqoAre  Inch  of  oricinal  sectioii poondi..    86^100 

Ehwtio  limit  per  aaaare  inch  of  ortginal Motion do....    6^000 

Elongation  per  iDcn  aftor  mptare inch..    0.8400 

Elongation  per  inob  under  attain  at  elaiitio  limit do 001700 

Beductlon  in  diameter  at  point  of  mptare do 185 

Bednotlon  in  area  after  mptnre,  per  oentom  of  original  section 48.2 

Poaltionofroptnxe 1''.10  ftwa  neck 

Character  of  taokenanrliMe tSXkj 

~  toflnohMoHoao •^••.«Jl*r*Jl 


H  Ex  No  16  50, 1. 


TK8T8  OF   IRON,   STEBL,   ANB   OTHEB  UATEBIA13. 

Hb.  8277. 

Marks,  "^j^J* 

Diameter,  ".606. 

Sectional  area,  .20  square  indi. 


169 


AppUedUMdi. 

SaooeislTe 
elongation 
perlnoh. 

Pennanent 

Mt. 

SOOOMtlTO 

K^wnnrtt^T 

Total. 

Petaqiiare 
inon. 

/Vwub. 
200 

1,000 

8.000 
8,000 
4,000 
6.000 
8,000 
7,000 
8,000 
8.000 
18,000 
10^200 
10,400 
18^800 
10.800 
11,080 
11,280 
11,400 
11,800 
11.800 

^^ 

nts: 

18;  800 

14.000 
14.400 

15,200 
18^800 
18.000 
18.400 
18;  800 
17,208 
17,808 
18,000 
18^880 

PlMMMb. 

1,000 

Sooo 

10,000 
15.000 
20,000 
25.000 
80.080 
85,000 
40.000 
46,000 
60.000 
61.000 
62.000 
68.000 
64,000 
55,000 
58,000 
6/7.000 
66.000 
59.000 
80.000 
82.000 
84,000 
06.000 
88,000 
70,000 
72,000 
74.000 
70,000 
78,000 
80,000 
82,000 
81,000 
88,000 
88,000 
90.000 
91,408 

0. 

!000860 
.800660 

.000700 

.000850 

.001000 

.001200 

.001400 

.001650 

.001750 

.001750 

.008000 

.007000 

•  007750 

.008800 

.009560 

.010360 

.011250 

.012100 

.013050 

.  015100 

.817260 

.019500 

.031760 

.024000 

.026350 

.029750 

.033000 

.088650 

.041300 

.947000 

.052400 

.080350 

.0875 

.0900 

.1400 

0. 
.000100 
!  000160 
.000800 
.000160 
.000160 
.000160 

iooosoo 

.000150 
.000200 
0. 

.004260 
.001000 
.000750 
.000850 
.000950 
.000800 
000900 
;000850 
.000950 
.002050 
.002150 
.002250 
.002250 
.002250 
.002350 
.003400 
.003250 
.003650 
.004650 
.005700 
.006400 
.007950 
.007150 
.0225 
.0600 

JiMft. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

a 

Ol 

0. 

0 

SiMtlollmii. 

• 

General  eumfnarjf. 

TanailostreDxtliporMiiiarelBeh  of  oxiffbud  section poandt..    91..400 

Beetle  limit  per  aqnereineh  of  original  eeotlon do  ...    61,000 

BoBgation per incn after rnptare Inch..    0.2800 

BloDi^tlon  per  inch  under  atraiD  at  elutie  limit do 001750 

Bedoctlott  in  diameter  at  point  of  mptare do 145 

Bfdoction  in  area  after  ruptare,  percentnmof  original  section 49.1 

Poeition  of  niptare l"fromneck 

Charaeterof  biokenaorfaoe silky 

KkncatioaoflaebaeotloDa ".16,  ".sd^ 


170  TESTS   OF  mOK,   STEELy   AND   OTHER  MATERIALS. 

^o.  3286. 
Marks,  "IfJ* 
Diameter,  "M^ 
Sectional  area,  .20  sqnare  indu 


perBch. 

SlIMMSlTe 

•lonsatfon 
per  Inch. 

PenoMieiit 

ML 

SaeoMBiTe 

pennancnt 

aek 

Banuute. 

TotaL 

^^issr 

Poundt. 

200 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

9.200 

9.400 

9,600 

9,800 

10.000 

10,200 

10.400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

18,200 

13.600 

14,000 

14.400 

14.800 

15,200 

15,600 

16.000 

16.400 

16.800 

17,130 

PouniM. 
1,000 
5.000 
10,000 
16.000 
20,000 
25,000 
30,000 
85,000 
|0.000 
45,000 
46,000 
47.000 
48,000 
49  000 
50,000 
61,000 
52.000 
53,000 
54,000 
55.000 
56,000 
57,000 
58^000 
50,000 
60,000 
62.000 
64.000 
66,000 
68.000 
70,000 
72,000 
74.000 
76.000 
78.000 
80.000 
82,000 
84.000 
85,600 

JndL 
0. 

.000150 
.000300 

.000450 
000600 
;000750 
.000900 
! 001050 
.001200 
.001400 
.001450 
.003U00 
.004750 
.005850 
.006000 
.007800 
.008600 
.009550 
.010560 
.011500 
.012360 
.013500 
.014600 
.015750 
.017000 
: 010250 
.022000 
.024350 
.027760 
.031260 
.035000 
.039050 
.0442S0 
.051000 
.050750 
.0700 
.0900 
.1400 

a 

.000150 

.000150 

.000150 

.000150 

.000150 

.000150 

.000150 

.000150 

.000200 

.000060 

.0015.'i0 

.001750 

.001100 

.001050 

.000000 

.000800 

.000950 

.001000 

.000950 

.000850 

.001150 

.001100 

.001150 

.001250 

.002250 

.002750 

.002350 

.003400 

.003500 

.003750 

.004050 

.005200 

.006750 

.008750 

.010250 

.0200 

.0500 

huh. 
0. 

—.000050 
—.000050 

— .  otooso 

—w  000050 
—.000050 
-.000050 
-.  000050 
-.000050 

JndL 
0. 
-.000060 

0. 
0. 
0. 
0. 
0. 
Ol 
0. 

Initial  iMd. 
SlMttoUmii. 

TensDe  otrengtli. 

QeMtal  •ttmmary. 

Tensile  strength  per  square  Inch  of  original  section • pounds..    85^600 

Blast  c  limit  per  sqasre  inch  of  original  section do  ...    46|000 

Elongation  perincn  afterruptare inch..    0.2600 

EloDf^at ion  per  inch  ander  strain  at  elastic  limit do 001450 

Rednctionin  diameter  at  point  of  mptare ^ do 114 

Reduction  in  area  after  mptare,  per  ceninm  of  original  section 40.8 

Posii ion  of  mptare 1"  from  neck 

Character  of  broken  snrfaee silky;  line  cracks  opened  in  sorfaoe  of  stem 

Elongation  of  inch  sections ".33*,  ".17 


TESTS    OF   IBON,   STEEL,    AND   OTHER  MATERIALS. 
No.  3286. 
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Marks,  "%5» 

Diameter,  ^'.606^ 

Seetional  area,  .20  sqaaie  inob. 


Xlttuaition 

SaooMfllTe 

PemiAnent 

SnooeMdre 

set 

Bemukt. 

ToteL 

^•LX" 

perlncJi. 

Fkntndf. 
200 

1,000 
2,000 
S.00O 
4,000 
6,000 
&600 
7.000 

8;  000 

9;  900 
9;  200 
9,400 
9;  900 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,900 
U,400 
11,600 
11,800 
12; 600 
12.400 
12,800 
18,200 
13,600 
14,000 
14,400 
14,800 
15^200 
15,600 
10;  000 
16,400 
16,800 
17,200 
17,600 
17,720 

Potmdt. 

kZ 

10,000 
15,000 

25^000 
80,000 
85,000 
40,000 
45^000 
46,000 
47.000 
48;  000 
48;  000 
50^000 
51,000 
62;  000 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 

92,000 
04,000 

06;  000 

68,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
86;  000 
9^000 
88;  600 

Inch. 
0. 

.000150 
000800 
!00O450 
.000600 
.000800 
.001000 
.001200 
.001350 
.001560 
.001600 
.001600 
.001650 
.001700 
.001760 
.001800 
.005200 
.005950 
.007100 
.008000 
.009100 
.010360 
.0U360 
.012200 
.013250 
.015300 
.017000 
.020000 
.022250 
.025000 
.027800 
.031500 
.084900 
.039250 
.044750 
.051250 
.058550 
.0676 
.1000 
.1800 

Inch. 

0. 

.000150 
.000150 
.000160 
.000150 
.000200 
.000200 
.000200 
.000150 
; 000200 
.000060 

0. 

.000050 
.000050 
.000050 
.000050 
.003400 
.000760 
.001160 
.000900 
.001100 
.001260 
.001000 
.000850 
.001050 
.002050 
.002300 
.002400 
.002250 
.002750 
.002800 
.003700 
.003400 
.004350 
.005500 
.006500 
.007800 
.008850 

.0800 

IfMft. 
0. 

0. 
0. 
0. 
Ol 
0. 
0. 
0. 
0. 

JnOL 

0. 

Initial  load. 
2ImUo  limit 

TeoBile  atrangth. 



' 

.... 

•'* 

C^eneral  eummary; 

Tanaile  atrangth  per  aqnare  inch  of  oriffinal  aootioii ponnda..    88,600 

Slastic  limit  per  aaiiAreliieli  of  ortginalaeotioii do —    51.000 

EloDgBtion  per  incfl  after  rupture inch..    0.220O 

Eloogation  per  ineli  under  atrain  at  elastio  limit do 001800 

Keductlon  in  diameter  at  point  of  rapture do 155 

Redaction  in  area  after  mpture,  per  centam  of  original  seotlon 51,0 

Position  of  roptore I'MO  ih>m  neck 

Character  of  nrokflD  aorfitoe ailky 

-  lofiBohaeetloiia ".27».".17 
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Ko.  3262. 
Marks,  "IrJ* 
Diameter,  ".505. 
Sectional  area,  .20  sqaare  inch. 


AvplMVotOB. 

perfiuxh. 

eknntinii 
pcrlnoh. 

PenMiMBt 

Mt 

8llOOMtlT« 

penuyMB 

Jtemarki. 

Totad. 

PerMnara 

PotmdB. 
200 
1.000 
8,000 
8,000 
4,000 
6^000 
6^000 
7,000 
8,000 
9.000 
10,000 
10.200 
10.400 
10,600 
10,800 
11.000 
11,200 
11,400 
11,600 
11,800 
12,000 
12.400 
12,800 
131200 
13,000 
14.000 
14»400 
14,800 
IMOO 
16,600 
10^000 
16,400 
16.800 
17.200 
17.600 
18^000 
18,400 
18,480 

Poundg, 
1.000 
8,000 

10,000 
16^000 
20,000 
25^000 
80,000 
86,000 
40,000 
45,000 
60.000 
61.000 
52,000 
63.000 
64.000 
66,000 
M  000 
67,000 
68,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76^000 
78,000 
80,000 
88,000 
84,000 
86.000 
88,000 
90,000 
92,000 
02.400 

Jnek. 
0. 

.000100 
.000250 
.000400 
.C00550 
.000760 
000900 
.001050 
.001250 
.001400 
.001600 
.001650 
.002000 
.002650 
.006650 
.006700 
.007500 
.008900 
.009250 
.610250 
.011500 
.018350 
.010250 
.017300 
.019150 
.021500 
.024000 
.026750 
.029500 
.033250 
.037000 
.041000 
.047000 
.053250 
.063000 
.0800 
.1050 
.1300 

JfMiL 

a 

.000106 
.000160 
.000150 
.000150 
.000200 
.000150 
.000160 
.000200 
.000150 
.000200 
.000660 

!000650 
.003000 
.001060 
.000800 

.001000 
.000750 
.001000 
.001250 
.001850 
.001900 
.002060 
.001850 
.002350 
.002600 
.002760 
.002750 
.003750 
.003750 
.004000 
006000 
.006250 
.009760 
.0110 
.0250 
.0260 

JmOL 
0. 
0. 
0. 
Ol 
Ol 
0. 
0. 
0. 
0. 

IndL 
0. 

Initliaioid. 
SiMtio  limit. 

Oeneral  Bummarjf. 

Teoaile  stzenicth  per  sqnftre  inch  of  origiiiAl  aeotion ponods..    92;  406 

Elastic  limit  per  Maare  inch  of  originu  section do 61,000 

Elongation  per  inoQ  after  mptare inch..    0.2150 

Elongation  per  inch  under  strain  at  elastio  limit do 001650 

Reduction  in  diameter  at  point  of  mptnre do 145 

Redaction  in  ar^a  after  mptare,  per  centum  of  original  section 49.1 

Position  of  rupture ".OOfhnnneck 

Character  of  Dioken  snrfkoe .' aUky 

Elongation  of  inohaeotlona "Jtt*,  ".ID 


iJ.Z^ino^i  iSieeTy  JS.Jj,  M^/le^ 


^lo(JC  cctr^rter'tS 


rf 


.1-4 


H 


0 


\ 


> 


\ 


V 


H  Ex  No  16  50,  t. 


TESTS  OF   IBOK,    STEEL,    AND   OTHEB  MATERIALS. 

BLOCK  GASBIEBa 

Ko.32e9. 
Marks,  **%^° 
Diameter,  ".606. 
Sectional  area,  .20  sqaate  indi. 
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Blonndon 
per  Inch. 

■ 
SnooeoalTe 

Tmntauait 
set 

SnooMsiTe 
permaiitfiit 

Kemarka. 

ToteL 

Peraqvaze 

Pounds, 

200 

1,000 

a.  000 

3,000 

4000 

5,000 
<000 
7,000 

aooo 

tf^OOO 
10,000 
10,208 
10,400 
10,600 
10.8fO 
11,000 
11,200 
11,400 
11,000 
11,800 
12,000 
12,400 
12,800 
18.200 
18.000 
14,OU0 
14.400 
H800 
16,200 
15,000 
16,000 
14400 
16,800 
17,200 
17^606 
18,000 
14400 
14710 

1.000 
4000 

10,000 

14000 

20;  000 
25,000 
80,000 
85,000 
40,000 
45^000 
50,000 
51,000 
62.000 
63.000 
54,000 
65,000 
64000 
87,000 
54000 
54000 
60,000 
62,000 
64.000 
66.000 
68.000 
70.000 
74000 
74,000 
76,000 
78,000 
80.000 
82.000 
84»000 
86,000 
88,000 
90,000 

rAooo 

08,660 

Ineh. 
0. 

.000100 
..000250 
.000100 
.000550 
.000700 
.000850 
.001000 
.001200 
.001350 
.001500 
.001650 
.001750 
.002500 
.003500 
.004350 

005400 
.006400 
.007400 
.008250 
.009400 
.OUiSO 
.01316P 
.015200 
.017400 
.019860 
.022106 
.024750 
.027250 
.030000 

034050 
.'038100 
.043280 
.049068 
.066500 

060000 
.0850 
.1200 

Ineh. 
0. 

.000100 
.000160 
.U00160 
.000160 
.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000100 
.000750 
.001000 
.000850 
.001050 
.001000 
.001000 
.000860 
.001150 
.001750 
.002000 
.002056 
.002200 
.002150 
.002550 
.002060 
.002500 
.003368 
.003450 
.004060 
.006150 
.005800 
.066460 
.010500 
.0190 
.0860 

4 
4 
4 
4 
4 
4 

a 
a 

.000060 

Inch. 
0, 

Iiiltiiaioiid. 
ElMtio  limit. 

*"'.*006050'* 

• 

TeBflOestraogthperflqiiarelnolioforiEliulteetioii ponndB..    03,560 

Slifltio  limit  per  flonare  ineh  of  origliuu  Motion do 50.000 

BoBisation  per  ineh  mfter  raptnze inch..    0.2250 

Elongation  per  inch  under  strain  at  elaatie  limit do 001500 

BedncUoo  in  diMDOter  at  point  of  rapture do 155 

Bedactlon  in  area  after  rapture,  per  oentom  of  orijCinal  section 51.9 

Poeltion  qf  rnptore r'.20  firom  neck 

Chaneter  of  broken  nirflMe silky 

gkinpn Vm  of  inch  ■ecttow : ".20,  ".25* 
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No.  3270. 
Marks,  ^^^^^ 
Diameter,  '^.505. 
Sectional  area,  .20  square  inch. 


permch. 

8ii0«eBatT« 

Pemument 
set. 

8iiooei8iT« 

pennanent 
set. 

Bemarks. 

TotiO. 

Penqoaare 

P9imd$, 
200 
1,000 
2.000. 
3,000 
4,000 
5.000 
6.000 
7.000 
6,000 
9,000 
10,000 
10,200 
10,400 
10.600. 
10.800 
11.000 
11.200 
11.400 
11,600 
11.800 
12.000 
12.400 
12.800 
13.200 
13.000 
14.000 
14.400 
14.800 
16,200 
15.600 
16,000 
16,400 
16.800 
17.200 
17.600 
18.000 
18.400 
18.800 
10.2tO 
19.260 

Fmmdi. 
1,000 
5,000 
10.000 
15^000 

80.000 
85.000 
40,000 
4^000 
60.000 
61,000 
52.000 
63.000 
64.000 
56.000 
66.000 
57.000 
68,000 
60,000 
60,000 
62.000 
64.000 
66.000 
68.000 
70.000 
72.000 
74.000 
76,000 
76.000 
80.000 
82.000 
64.000 
86.000 
88.000 
90.000 
92.000 
94,000 
96.000 
96.800 

JnA. 
0. 

.000100 
.000250 
000400 
!  000550 
.000760 
.000900 
.001060 
.001250 
.001400 
.001650 
.001600 
.001000 
.001700 
.001850 
.002700 
.003900 
.004800 
.005750 
.006750 
.007000 
.008800 
.0U650 
.013500 
.015000 
.017600 
.019850 
.022250 
.024000 
.027400 
.030600 
.033000 
.038050 
.042100 
.04900a 
.064250 
.0575 
.0700 
.1000 
.1350 

Inch. 

0. 

.000100 
.000150 
.000150 
.000150 
.000200 
.000150 
.000160 
.000200 
.060150 
.000150 
.000050 

0. 

.000100 
.000150 
.000850 
.001200 
.000900 
.000950 
.001000 
.000850 
.001200 
.002750 
.001950 
.002100 
.002000 
.002250 
.002400 
.002350 
.002800 
.003200 
.003300 
.004150 
.004050 
.006900 
.005250 
.003250 
.0126 
.0300 
.0360 

Jim*. 
0. 
0. 
0. 
0. 

S: 

0. 
0. 
0. 

JfMiL 

0. 

Inltiiaioad. 
EUstio  limit 

T«iistteit(i»igtii. 

General  9timmary. 

Tensile  strength  per  sqiure  Inch  of  orlslzua  section pounds..    96^800 

Elastic  limit  per  sonftre  inch  of  originAl  section do....    63,000 

Bloncation  per  inon  after  mptnre     Inch..    0^2850 

Elongation  per  inch  under  strain  at  elastic  limit do 001700 

Reduction  in  diameter  at  point  of  raptnre do 145 

Reduction  in  a];pa  after  mptnre.  per  centum  of  original  section 49.1 

Position  of  rupture ".80  from  neck 

Character  of  orokon  sutfisce silky 

Elongation  of  inch  sections ".88*.  ".14 


TESTS   OF  IBON,    STEEL,    AND  OTHER  MATERIALS. 

No.  32TL 
Marks,  "^**' 
Diameter,  ''JBK. 
Sectional  area,  .20  sqnare  inch. 
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AppUed  loads. 


ToteL 


Per 


r ■antra 
incL. 


per 


Si&ooeHlTe 
elonfKfttiom 
per  Inch. 


Penntnent 


SnoeesalTe 
permaneiiit 


Hftiawkii. 


Pomub. 

200 

1,000 

2»000 

a,  000 

4,000 

6,000 
0^000 
7,000 

«.«oo 

9,000 
10,000 
10,200 
10.400 
10.600 
IP.806 
11,000 
11,200 
11,400 
11,000 
11,800 
12,000 
12.200 
12,400 
12.  too 
13.200 
13,000 
HOOO 
14,400 
14,800 
15,200 
16,600 
10,000 
10.400 
10.800 
17,900 
17,000 
18,000 
181400 
18,800 
18,200 
19.600 
20^800 
20,400 
89,800 
21,000 


PMcndt. 
1,000 
6^000 
10,000 
15.000 
20,000 
25,000 
SO.  000 
85^000 
40,000 
45,000 
50,000 
51,000 
52.000 
63,000 
54,000 
55,000 
60,000 
57,000 
68,000 
50^008 
60,000 
01,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
70^000 
78,000 
80,008 
82,000 
8i,000 
86,000 
88^000 
90,000 
92,008 
84,000 
80^000 
98,000 
108,000 
18-^000 
104^000 
106.000 


Inch. 


.600100 
.000250 


.000750 


.001050 
.001208 
.001850 
.001600 
.001650 
.001660 
.001700 
.001750 
.001800 
.001860 
.001900 
.001968 
.001950 
.002050 


.006000 
.008000 


.01U60 
.012750 
.014500 
.016500 
.018360 
.020250 
.022350 
.024500 
.027000 
.029500 
.032150 
.065750 
.039500 
.044250 
.048500 
.856600 


.1100 


Inch, 

0. 

.000100 
.000150 
.000200 
.000160 
.000158 
.000150 
.000150 
.000160. 
.000150 
.000168 
.000058 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 


.000108 
.000950 
.001000 
.002000 
.002000 
.001600 
.001650 
.001608 
.001750 
.002000 
.001858 
.001900 
.002100 
.002150 
.(K)2500 
.002500 
.002650 
.003600 
.003750 
.004760 
.004250 
.007000 
.0046 


fk 
Ol 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 


ImOL 


Initial  IcMd. 


Tensile  strength. 


Oeneral  9ummary, 

TensUe  etrenicth  per  eqnere  inoh  of  orlglnfll  section P9imd8..  105,000 

Kinetic Umlt  per  sanare inch  of  origlnu  section do  ...    59,000 

EloDgation  per incb  After  mptnie inch..    0.2000 

Elongation  per  inch  under  strain  at  elaetio  limit  do 001950 

Bedoction  in  diameter  at  point  of  mptnre do lis 

Redaction  in  area  after  mptnre, per  oentnm  of  original  section 40.8 

Poaition  of  raptore IMO  from  neck 

Chanoter  of  Inoken  razftoe lilky 

~  "    i  of  iaoh  Motions ".14,  ".21^ 
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No.  3272. 
Marks,  "^,»c 
Diameter,  ''.605. 
Sectioiial  area,  .20  square  inoh. 


AppUedldsda. 

perlQOh. 

BnooeaslTe 

PcmuBMnt 
set. 

SaooMslTe 

T>«tfP*^ 

ToUL 

Teraqpan 

Poimdf. 
900 

1,000 
2,000 
8,000 
4.000 
6.000 
6^000 
7,000 
8,000 
9.000 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12.000 
12,200 
12.400 
12.800 
18,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
10.200 
19,600 
20,000 
20,400 
90,800 
21,200 
21.280 

1.000 

6^000 
10.000 
16,000 
20,000 
25,000 
80,000 
85^000 
40.000 
45,000 
60.000 
61.000 
62.000 
63.000 
64.000 
65^000 
66,000 
57.000 
68,000 
60,000 
60,000 
61.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74.000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94.000 
06.000 
98,000 
100,000 
102,000 
104,000 
106,000 
106;  400 

Inek. 
0. 

.000150 
.000350 
.000650 
.000750 
.000900 
.001050 
.001200 
.001400 
.001550 
.001750 
.001800 
.001800 
.001850 
.001900 
.001950 
.001950 
.002000 
.002050 
.002100 
.002250 
.002750 
.004350 
.006350 
.008000 
.009500 
.011100 
.012860 
.014500 
.016350 
.018050 
.019850 
.022000 
.024000 
.026250 
.029400 
.031850 
.034400 
.038100 
.042000 
.047260 
.051000 
.0576 
.0700 
.0950 
.1100 

JiMft. 

0. 

.000160 
.000200 
.000200 

.000200 
.000150 
.000150 
.000150 
.000200 
.000150 
.000200 
.000050 

0. 
000050 
.'000050 
.000050 

0. 

.000050 
.000060 
.000050 
.000150 
.000500 
.001600 
.002000 
.001650 
.001500 
.001600 
.001750 
.001650 
.001850 
.001700 
.001800 
.002150 
.002000 
.0022dO 
.003150 
.002450 
.002560 
.003700 
.003900 
.005250 
.004650 
.0056 
.0125 
.0250 
.0150 

JiMft. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IhOl 
0. 

InittalliMd. 
SbstloUiiiit. 

Tensile  8tx«Dgth. 



Oeneral  9ummarsf. 

Tensile  streDgth  per  sqnare  inch  of  oriciiialBeotion pounds..  106; 400 

Elastio  limit  per  saaare  inch  of  oriKinsl  seotioii do 60,000 

Elongation  per  inon  after  mptare i inch..    0.1060 

Elongation  per  inoh  under  strain  aft  elastio  limit do 002100 

Redaction  in  diameter  at  point  of  mptae do 006 

Redaotion  In  area  after  mptars.  per  eentnm  of  original  section 84.0 

Position  of  rnptnre l^fiNnmieok 

Ohaneter  of  broken  smfiMe.  sUkj,  60  per  oeoi.;  granular.  60  per  oent.    A  scam  esAcndsaerass  tiie 

middle  of  the  fraotored  snrflMe. 
VloQgaftloB  of  inoli  saetloDs , , ^.''JO*.  ".19* 


3,^  TTtc^  tSZeeZ  SB.  J^ .  Jti/lets- 


GjOis    c/ted^   ciz/:fts 


^  Ex  No  16  50.  f. 


TESTS   OF  IRON,    STEEL^    AND   OTHER  MATERIALS. 

No.  327a 
Marks,  »?f^o 
Diameter,  ".605. 
Sectional  area,  .20  sqaare  inch. 


17T 


Applied  load*. 


ToCiL 


PerMiiftn 

inoh. 


Klonefttloii 
permolL. 


SacoeaslTe 
elongation 
per  inoli. 


Permanent 


SaoeeMire 
permanent 


Bamarka. 


Pomtd§. 
200 
1,000 

a^ooo 

8,000 

4,000 
5.000 
0.000 
7,000 
8.000 
9^000 
10,000 
11,000 
12.000 
U200 
12,«0O 
12.000 
12,800 
18,0(jO 
13.»0t 
U.400 
13,000 
ia.800 
14,000 
14.200 
14,400 
14,900 
14.800 
18,000 
15,200 
I    15,400 

iav«oe 

15.800 
I    JO^OOO 
IMOO 
101400 
16L800 
17,200 
17,000 
18.000 
18^400 
18^800 
19,200 
10.600 
20,000 
SO.  400 
20.  MO 
21,200 
21,000 
2^000 
22;  400 
22.800 
23,200 
221000 
2*,  000 
24,800 
tf.000 
28^400 
20^700 


1,000 
6^000 
10,000 
16^000 
20,000 
25,000 
80,000 
8^000 
40.000 
45^000 
50,000 
55y000 
00,000 
61,000 
62,000 
63,000 
64,0UO 
85,000 
06^000 
67.000 
08^000 
00,000 
70.000 
71.000 
72,000 
78,000 
74,000 
75.000 
70^000 
TT.OOO 
7a  000 
70,000 
80,000 
81,000 
82.000 
84»000 
88^000 
88.000 
00.000 
02,000 
OiOOO 
06,000 

oe^ooo 

100,000 
102,000 
104,00(1 
106,000 
108,000 
110,000 
112,000 
114.000 
116,000 

iiaooo 

120.000 
124,000 
liH.000 
132,000 
138,500 


InOL 

.000150 
.0U0300 
.000450 
.000660 
.000850 
.001000 
.001100 
.001850 
.001550 
.001700 
.001900 
.002100 
.002150 
.002150 
.002200 
.002250 
.002300 
.0U2350 
.002400 
.002450 
.002500 
.002550 
.002600 
.0112650 
.002630 
.002700 
.002750 
.002860 
.002950 
.003100 
.OU3300 
.003600 
.003900 
.004300 
.005250 
.007200 
.008050 
.009350 
.010750 
.012100 
.013350 
.014830 
.016400 
.017900 
.019750 
.021)50 
.023000 
.024750 
.026600 
.0-i8600 
.030850 
.033000 


.042500 
.0500 


.1050 


0. 

.000150 
.000150 
.000160 
.0UO200 
.000200 
.000150 
.000100 
.000250 
.000200 
.001160 
.000200 
.000200 
.000050 

0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 

0. 

.000050 
.OOUOSO 
.000100 
.000100 
.000150 
.000200 
.000800 
.000300 
.000400 
.000050 
.001950 
.000850 
.(M)13(>0 
.001400 
.001350 
.001250 
.0U1500 
.001550 
.001500 
.001850 
.001800 
.001450 
.001750 
.001750 
.002100 
.002250 
.002150 
.003200 
.00630C 
.0076 
.0100 
.0450 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inek, 


Initial 


Tentfle  •tniBgtih. 


Qeneral  summary. 

Tenrfle  atrwiKth  per  aqnare  inch  of  original  section ponnda..  133,600 

iSSSS^V^i^^c^^olorigiiuS^Uon do  75.000 

El<m|cattoapirliaafUrriiptTO Inoli..    0.1050 

2teDjatlonp«-l»chimderet»lnatelai.ticllmit do 0027o0 

Bednctlon  In  diameter  at  point  of  mpture... do....       ,036 

BednctioB  fB  are*  affcw  rapture,  pex  eentum  of  original  section *«  io'from  n^k 

cSiSS.fof'^^  iirf^iiv;.:*.;"';;;;;^^^^^^^^^^ 

aongatioo  of  inch  aecUonj "  .    •l» 

H.  Ex.  16 12 


178  TESTS   OF  IKON,    STEEL,   AND   OTHER   MATERIALS. 

No.  3279. 
Marks,  ^^^^ 
Diameter,  ''.505. 
SectioDal  area,  .20  sqaare  inch. 


per  Inch. 

SooceMire 
eloantion 
perliieh« 

Permanent 
aet 

SnoeesalTe 

pennanent 

aet 

Remarka. 

TotiO. 

Per  square 

Potmdt. 
200 
1,000 
2.000 
8,000 
4000- 

^ooo 

6^000 
7,000 
8.000 
9,000 
10,000 
11,000 
12.000 
12.200 
12.400 
12,600 
12.800 
18,000 
13,200 
18,400 
18,000 
18.800 
14,000 
14.200 
14,400 
14,600 
14,800 
15,000 
18^200 
16,400 
16,600 
16,800 
16,000 
16.400 
16^800 
17,200 
17,600 
18,000 
18,400 
18.800 
18^200 
19,600 
20,000 
20,400 
20,800 
21,200 
21,600 
22,000 
22,400 
22,800 
23,200 
23,6<)0 
24,000 
24,800 
25,000 
26,880 

Ptnmd$, 
1,000 
6,000 
10,000 
15,000 
20.000 
25.0QO 
80,000 
85,000 
40,000 
46,000 
60,000 
66,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
67,000 
68,000 
69,000 
70.000 
71.000 
72,000 
78,000 
74,000 
76,000 
76,000 
77.000 
78,000 
79,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96.000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112.000 
114.000 
116.000 
118.000 
120,000 
124.000 
128.000 
131,900 

Ol 

.000150 
.000800 

.000450 
.000650 
,     .000800 
.000950 
.001100 
.001250 
.001400 
.00I65U 
.001750 
.001960 
.002000 
.002050 
.002100 
.002150 
.002200 
.002200 
.002250 
.002300 
.002300 
.002350 
.002400 
.002400 
.002450 
.002500 
.002560 
.002600 
.002700 
.002900 
.003150 
.003450 
.004700 
.00.')950 
.007100 
.008400 
.009850 
.011100 
.012400 
.013650 
.015200 
.016750 
.018400 
.020100 
.021750 
.023400 
.025050 
.027100 
.029250 
.031600 
.084200 
.037100 
.0450 
.0525 
.0800 

Inch. 

.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000160 
.000150 
.000150 
.O0A16O 
.000200 
.000200 
.000050 
.000.150 
.0000.-0 
.000050 
000850 

0. 

.000050 
loOOQOO 

8. 

.000050 
.000060 

0. 

.000050 
.000060 
.000050 
.000050 
.000100 
.000200 
.000250 
.000300 
.001250 
.001250 
.0011^0 
.001900 
.001450 
.001250 
.001300 
.001250 
.001550 
.001550 
.001650 
.001700 
.001650 
.001050 
.001650 
.002050 
.00:fl50 
.0U2360 
.002600 
.002900 
.0079 
.0075 
.0276 

JfMJk. 

8. 

Ol 
0. 
0. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 

Inch, 
0. 

Initial  load. 

lOaatiolfanil 
Tenllle  atrength. 

General  summary. 

Tensile  strength  per  sqaareinoh  of  oiieinal  section ponnda..  131,600 

Elastic  limit  per  flonare  iLch  of  uriginal  section do....    78,000 

Elongation  per  inch  after  mpture Inch..    Ol  lOOO 

EloDg  tion  per  inch  under  strain  at  elastio  limit do 002600 

Seduction  in  diameter  at  point  of  mptnre do 045 

Bednntion  in  arna  after  mpture,  per  centamof  original  section 16.9 

Position  of  rupture ".  65  f rom  neok 

Chnracterof  oroken  surface granular;  radiating  from  a  dull  spot  at  the  Circnmferenc*^ 

Diameter  ^' from  point  of  mptnre •'.45 

Elongation  of  inch  sections ".14^".  08 


TESTS   OF   IBOK,    STEEL,   Am)   OTHEB  MATERIALS. 

No.  3280. 
Marks,  "f;',?^ 
Diameter,  ".605. 
Sectional  area,  .20  sqaare  inch. 
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AppUedkMds. 

per  inch. 

SocoMslTe 
elongation 
per  inch. 

Permanent 
aet 

Sncoeeaiye 

permanent 

set 

Benuurka. 

Total 

Peraqoare 
inch. 

260 

1,000 
3,000 
3.000 
4.000 
5.000 
6.000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,u00 
12L200 
12,400 
12,600 
12,800 
1^000 
13.200 
13,400 
13,600 
12,800 
HOOO 
14,200 
14,400 
14,000 
14,800 
15,000 
15,200 
1^400 
l\8li0 
15,800 
16,000 
10^409 
16^000 
17,206 
17,6U0 
18,000 
18^400 
18.800, 
19,200* 

20LOOO 

Pounds. 
1,000 

Sooo 

10,009 
15.000 
20,000 
23,000 
30,000 
35,000 
4U,000 
45,000 
50,000 
55.000 
60,000 
61,000 
62,0)0 
63.000 
84,000 
65.000 
6flLO00 
67,000 
€8,000 
60,000 
70,000 
71,000 
72;OuO 
73,000 
74,000 
75,000 
76^000 
77,000 
78,000 
79,000 
80,000 
82^000 
84,000 
86.000 
8K.O0O 
90,000 
92,000 
94.000 
96,000 
98,000 
10^,000 
102,000 
104,000 
106.000 
108,000 
110.  OJO 
112.000 
114.000 
116,000 
118^000 
120,000 
124,000 
128^000 
132,000 
132,500 

Inch. 
0. 
.000150 

louuAbu 
.000800 

.000800 

.000930 

.091100 

.001300 

.001500 

.001650 

.0018  0 

.00-JOOO 

.002050 

.002100 

.002200 

.002250 

.002250 

.002300 

.002360 

.0OJ40O 

.002450 

.002500 

.002550 

.002550 

.002600 

.002600 

.002700 

.002800 

.002950 

.003150 

.003350 

.003650 

.004500 

.005600 

.006000 

.007850 

.009150 

.010600 

.011850 

.013200 

.014500 

.016050 

.017600 

.019050 

.  021000 

.022850 

.024500 

.026450 

.028300 

.030600 

.033000 

.035050 

.0400 

.0500 

.0630 

Inch. 

0. 

.000150 
.000150 
.000150 
.0001.50 
.000*^00 
.OOOtSO 
.000160 
.000200 
.000.00 
.OtOI50 
.000150 
.000200 
.000050 
.000050 
.000100 
.000050 

0. 

.000050 
.' 000030 
.000050 
.000050 
.000050 
.000050 

0. 
.000060 

Ol 

.000100 
.000100 
.000160 
.000900 
.000200 
.000300 
.000850 
.001100 
.001000 
.001260 
.001300 
.001450 
.011250 
.001360 
.001300 
.001550 
.001450 
.001550 
.001050 
.001830 
.001650 
.001930 
.002050 
.  002100 
.002400 
.002630 
.001350 
.0100 
^     .0150 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Blaatlo  limit 

TenaUe  strength. 

20^400 

20,800 

21,200 

2t(no 

§2S 
§SS 

23,  coo 
24,000 
24,800 
25^000 
20.400 
20^500 

General  summary. 

TenaUe  atrength  per  aqoare  inch  of  original  aeotion ponnda..  132,500 

Elastle  limit  per  Mnura  inch  of  orijcinal  aection do 74,000 

Skmcntion  per  inch  after  mptnre inch..    0.0700 

BloBXfttion  per  inch  nmler  atraln  at  elastic  limit do 002600 

Bednetion  la  diameter  at  point  of  mptnre do 025 

Bedoctlon  in  area  after  mptnre,  per  oentam  of  original  aeotlon 9  5 

Poaitiea  of  mptnxe ".96  from  neck 

Cbaraeter  of  broken  snrftoe grannbr 

Elongation  ai  Inch  aeetiona '/.08*,  ".08 
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TESTS   OP  IBON, 


STEEL,    AND   OTHER  MATERIALS. 


Ko.  3281. 
Marks/^Bjo^c 

Diameter,  ''.506. 

Sectional  area,  .20  sc^aare  inch. 


Applied  loads. 


Total. 


Per  aoaare 
Inoh. 


EloDgation 
perlnob. 


Saooeastye 
elongation 
per  inch. 


Pennamsnt 


SneoesslTe 

permanent 

aet. 


Bemaika. 


Poundi. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
13.200 
18,400 
13,600 
13,800 
14,000 
14.200 
14,400 
14.600 
14,800 
15,  (-00 
15,200 
15.400 
15.600 
16.800 
16,000 
1U.400 
l(t,800 
17.200 
17.600 
18,000 
18.400 
18.800 
10,200 
19.600 
20.000 
20.400 
20,800 
21.200 
21.600 
22.000 
22,400 
22,800 
23,200 
23,600 
24,000 
24.  POO 
25.600 
26.400 
26.560 


Povndi, 
1,000 
6,000 
10.000 
16,000 
20,000 
25,000 
80.000 
86,000 
40,000 
45^000 
60,000 
66,000 
60.000 
65,000 
66,000 
67.000 
68,000 
60,000 
70,000 
71,000 
72^000 
78,000 
74.000 
75,000 
70,000 
77.000 
78.000 
79,000 
80,000 
82.000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
90,000 
08.000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
114,000 
116,000 
118,000 
120,000 
124.000 
128,000 
132.000 
182.750 


Ineh. 
0. 

.000160 
.000300 
.000450 
.000600 
.000750 
.000950 
.001100 
.001250 
.001460 
.001650 
.001800 
.001960 
.002150 
.002200 
.002200 
.002250 
.002300 
.002350 
.002400 
.002450 
.002500 
.002560 
.002600 
.002650 
.  002760 
.002950 
.003150 
.003450 
.004150 
.005250 
.006750 
.008100 
.009550 
.010650 
. 012100 
.013000 
.015050 
.016750 
.018100 
.019760 
.021600 
.023500 
.024000 
.026360 
.028600 
.030850 


.036250 
.0426 


.0950 


IndL 

0. 

.000160 
.000180 
.000150 
.000160 
.000150 
.000200 
.OOOIGO 
.000150 
.000200 
.000200 
.000150 
.000160 
.000200 
.000060 

0. 
.000030 


.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.000200 


.000300 
.000700 
.001100 
.001500 
.001350 
.001450 
.001100 
.001450 
.001500 
.001450 
.001700 
.001350 
.001660 
.001850 
.001900 
.001400 
.001450 
.002250 
.002250 
.002650 
.002750 


.0100 
.0175 
.0250 


Inch, 

0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


IndL 


Initial  load. 


Elaatielimlt 


Tenafle  strcngth. 


General  summary. 

Tensile  strength  per  aqnare  inch  of  oilslnal  section pounds..  182,750 

Elaatielimlt  per  sqoare  inch  of  orijcinai  section do....    76,000 

Elongation  per  incn  aftermpture inch..    0.1200 

Elongation  per  Inch  under  atrain  at  elastlo  limit do 00'J6-'X) 

Re<laction  in  diameter  At  point  of  rapture do 045 

Kednotlon  in  area  after  rupture,  per  centum  of  original  aeoUon 16.9 

Position  of  rapture ".80  from  neck 

Character  of  broken  surfaoe » granular;  flaky  spot  at  the  circumference 

Elongation  of  inoh  sections 'M6%".08 


TESTS  OF  IBON,    STEEL,    AND   OTHEB  MATERIALS. 

No.  3282. 

Marks,  "fTM" 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 
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Applied 


ToUL 


PerMOAre 
incli. 


EloD  nation 
per  inch. 


SacceadTe 
eloDgation 
per  inch. 


Pennuient 


SncceatiTe 

pennMient 

set. 


Bemarke. 


200 

1,000 
2.000 

a.  000 

f  000 
6^000 

0.000 
7,000 
8.000 
0.000 

iQ,oro 

11,000 
12,000 

u^oco 

14,000 
14,200 
14,400 
14.000 
14,800 
15,000 
15^200 
15^400 
15^600 
16^000 
10^400 

18.  mo 

17.200 
17,8(0 
18,000 
1R.400 
18^800 
10;  200 
18^800 
20.000 
20^400 
20;8CO 
21,200 
21,800 
22^008 
22,400 
22;  AM 
23,200 
28.000 
24^000 
24,800 
25,800 
21^288 


Pound*. 
1,000 
5,000 
10.000 
45.000 
20,000 
26,000 
30,000 
35,000 
40,000 
4.S.000 
50,000 
5^000 
80,000 
65,000 
70.000 
71.000 

r2.ooo 

73,000 

74.000 

75.000 

70, 000 

77.000 

78,000 

80.000 

82,000 

84.100 

M^OOO 

88.000 

90.  COO 

»2,0f0 

ft«.000 

08.000 

98.000 

100.000 

102.000 

104.000 

108^030 

108,000 

110.000 

112^000 

114.000 

110.000 

iiaooo 

120,000 
124,008 
128,000 
131,400 


IfyeK 

a 

.000100 
.000250 
.000400 
.000660 
.000750 
.000000 
.00100 
.001250 
.001409 
.001550 
.001700 
.0011)00 
.002050 
.C02250 
.002300 
.002400 
.002r00 
.  00*2600 
*  .  0031(  0 
.00^400 
.00:i750 
.004100 

.  oossr-o 

.OOtfSOO 
.007650 
.008100 
.  OIOIOO 
.011500 
.012C00 
.014000 
.015550 
.016750 
.018.'50 
.019800 
.021/ 


.024550 

.026500 

.0288:0 

.031050 

.033250 

.  035050 

.038500 

.0450 

.0550 

.0860 


Inek. 
0. 

.000100 
.000150 
.000150 
.000160 
.000200 
.C00150 
.000160 
.000200 
.000150 
.000150 
.000150 
.000200 
.000150 
.000200 
.000050 
.000100 
.0UO2O0 
.000200 
.001)300 
.000300 
.000350 
.000350 
.001250 
.001150 
.001160 
.001250 
.001200 
.O>1400 
.001100 
.001400 
.001550 
.001200 
.001500 
.001550 
.001700 
.001300 
.001750 
.  001050 
.002350 
.002200 
.002200 
.002700 
.002650 
.0085 
.0100 
.OJOO 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initlid 


ElAstio  limit. 


Tensile  steength. 


Otneral  tuimmarjf. 

Tensile  Htreoicth  per  sqiiAreinoh  of  orlfflnslaeetion pounds..  131,400 

BbMtio  limit  per  aqnstre  inch  of  originu  section do —    71.000 

BUnigatioB  per incQ after mptore inch..    0.1150 

ElongaUott  per  inch  under  strain  at  elastic  limit do 002300 

Bednotioii  In  diameter  at  point  of  raptore do 055 

BednetioD  In  are* after  mptore,  per  oentom  of  original seetion 20.5 

PQaition  of  rapture ".72firomneck 

ChanBtcr  of  broken  snrihoe gnnnlar;  flaky  spot  near  center 

^  I  of  laoh  sections ".07,  ".18* 


182  TESTS   OF    IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  3322. 


MarkR,  "^^^ 

Diameter,  ''.605 

Sectional  area,  .20  square  incb. 


Applied  loads. 

EloD^ation 
per  inch. 

Snooeaaive 
elongation 
per  inch. 

Permanent 
set. 

Saooeaaive 

permanent 

act 

1 

Bemarlca. 

TotaL 

Por  Mnare 
iDon. 

Poundt. 
200 
1,000 
2,000 
8.000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10.000 
10,200 
10,400 
10.600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13.600 
14,000 
14.400 
14. 800 
15.200 
15.600 
16,000 
16,400 
16.800 
17.200 
17.600 
18,000 
18,080 

Poundt. 
1.000 
5, 000 
10,000 
15,000 
20,000 
25,000 
30. 000 
8ii,000 
40,000 
45,000 
50.000 
51.000 
52.000 
53,000 
64,000 
55,000 
66.000 
57,000 
58,000 
59. 000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86.000 
88,000 
90.000 
90,400 

Inch. 
0. 
.000150 
.000300 
.000400 
.000600 
.000750 
.000900 
.001100 
.001250 
.001400 
.001600 
. 001660 
.  001050 
.001700 
.001750 
.001800 
.001850 
.001850 
.001900 
.  019350 
.020250 
.022050 
.024350 
.026750 
.029500 
.033760 
.037000 
.040500 
.044500 
.040000 
.  056000 
.062760 
.0700 
.0850 
.1000 
.1350 
.1660 

.     Inch. 
0. 

.000150 
.000150 
.000100 
.000200 
.000160 
.O0U150 
.000200 
.000150 
.000150 
.000200 
.000050 

0. 
.000050 
.0000:0 
. 000050 
.000050 

0 

Tneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 

Elaatio  limit. 

• 

Tenaile  Btren£th. 

.000050 
.017450 
.000900 
.001800 
.001300 
002400 

1.... 1 

.002750 
.004260 
.0032:)0 
.003500 
.004000 
004500 

.007000 

.006760 

.007250 

.0150 

.0160 

.0350 

.0300 

V.V.V.'.V.W. 

1 

General  ewmmary, 

Tenaile  strength  per  aquare  inch  of  original  aeotlon ^^I^"    S'S? 

Elasticllmlt  per  square  inch  of  original  aection <">--•    »''™' 

Klongatlon  per  inch  after  mptare........ a^         Xflfoca 

Elongation  pCT  inch  underatraln  at  elastic  limit 22 *»'?S 

Kedaction  In  diameter  at  point  of  rupture...............—  . <»«■—       \^ 

Reduction  in  area  after  rupture,  per  centum  of  original  aeotton Waa^^  JSk 

PosiUon  of  rupture '***•    .Ukr 

Character  of  broken  surfiuse «  li  iSs* 

Blongationof  inohaectiona ■'*»   *^ 


H  Ex  No  16  50f  <• 


^3.Z^  znjc?i.  tydeeZ  JB.X.^z/}^^ 


iSj>ZJt.Gtl^tS 


Jijt 


:zo 


—  *-2r«^+ 


H  Ex  No  16  SO,  1. 


TESTS   OF    lEON,    STEEL,    AilD   OTHEH   MAXEUIALsi. 

No.  735. 

Marks,  »»C.®^ 

Length,  4''.501. 

Diameter,  ''.798. 

SectioDal  area,  .50  sqaare  inch. 


166 


AppUed  l(Md** 

Compres- 

aion  per 

inoh. 

Sacoeulve 
conipres* 
sion  per 
perincli. 

Permanent 
set. 

Saoceaaive 

permaueut 

aet 

,      Bemarlu. 

Total. 

PersqiiarB 
inch. 

Pound*. 
600 
2,500 
5^000 
7:630 
10.000 
12,509 
15,000 
17.600 
20.000 
22.500 
25,000 
27.500 
30.000 
30,500 
31.000 
31.500 
32. 0«) 
32.500 
38.000 
83,500 
34.000 
34,500 
85,000 
64,010 

PowndM. 

1,000 
5,000 
10.000 
15,0U0 
20.000 
25,000 
80,000 
85,000 
40,000 
45,000 
50,000 
56.000 
•0,000 
•1,000 
•2,000 
•3,000 
•4.000 
•5,000 
•6,000 
•7.000 
•8,000 
•9,000 
70,000 
100^020 

inch. 
0. 

.000100 
.00<i267 
.100133 
.000600 
.000767 
.000933 
.001100 
.001267 
.001433 
.001600 
. 001767 
.  OOIWM 
.001967 
.002000 
.0020:t3 
.002100 
.002:{33 
.0029:13 

.004633 
.006500 
.000500 

Inch. 
0. 

.600100 
.000167 
.000166 
.000167 
.000167 
.  000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.0000:13 
.000033 
.000067 
.000233 
.000600 
.000900 
.000800 
.000867 
.001000 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 

ElMaclimil 
Ulttmatestzeogth. 

••••••"••"•• 

Failed  by  triple  flexure. 


184  TESTS   OF   IBONy  STEEL,  AND   OTHER   MATEKXALSw 

No.  736. 

Mark^  "*g®' 

Length,  4."05. 

Diameter,  '',798. 

Sectional  area,  .50  sqaare  inch. 


Applied  loads. 

ComprM.* 
Bion  per 

BncoeAiive 
ooznpres- 

Pennanent 
set 

SoooeaslTe 

permmnent 

set 

Benarkt. 

ToteL 

'"toX" 

Pounda. 

500 

9,600 

Sooo 

7,600 
10,000 
12,600 
15,000 
17,500 
90,000 
92.500 
25,000 
27,600 
80,000 
80,600 
81,000 
81,500 
82,000 
82.500 
88,000 
88,500 
84,000 
84,500 
85,000 
60,060 

Poundt. 
1,000 
6,000 
10,000 
16,000 
90,000 
96,000 
80,000 
86.000 
40.000 
46,000 
50,000 
55,000 
00,000 
01,000 
62.000 
08,000 
64.000 
65.000 
06,000 
67.000 
68.000 
60,000 
70,000 
119.100 

InOL 
0. 

.000067 
.000200 
.000333 
.000500 
.000007 
.000833 
.001000 
.001107 
.001333 
.001500 
.001033 
.001800 
.001833 
.001867 
.001033 
.001067 
.002000 

.002567 
.006167 
.006100 
.007107 

Inch,' 
0. 

.000067 
.000133 
.00U183 
.000167 
.000107 
.000166 
.000167 
.000107 
.000166 
.000107 
.000183 
.000107 
.000033 
.000034 
.000006  - 
.000034 
.000038 
.000233 
.000334 
.002000 

!  001007 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

InOL 
0. 

Initial  loud. 

Elaatlo  limit 
Ulttmate  atrangtb. 

Failed  by  triple  flexure. 


TESTS   OF    IBONy    STEEL,    AND   OTHER   MATERIALS. 

No.  732, 
Marks,"  ^,8  p 

Length,  4''.47. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


185 


Applied  loads. 

Gompres- 

■ion  per 

inob. 

SacoeMive 
comprM. 
■ion  per 

Permuiont 
■et 

Saoee^dre 

permanent 

■et 

Bemarlu. 

TdtaL 

'•sar- 

J>toWMi«. 
500 

7.000 
10^000 
18;  500 
l&OOO 

it;  500 
so;  000 

28,500 
87,500 

80;  000 

80^500 
81,000 
81,500 

§» 

88,000 
88,500 
84,000 
84,500 

Sooo 

63,180 

is 

10,000 
15^000 
90,000 

S^ooo 

80,000 
85^000 
40.000 
45^000 
50;  000 
55.000 

eo;ooo 

01,000 
63,000 
03,000 
04,000 
65,000 
06;  000 
07,000 
68^000 
09,000 
70,000 
106;  880 

Inch, 
0. 

.000100 
.000267 
.000400 
.000507 
.000733 
.000900 
.001007 
.001200 
.001307 
.001533 
.001607 
.001800 
.001838 
.001887 
.001067 
.002133 
.002400 
.003007 
.008733 
.004000 
.005500 
.000000 

Inch. 
0. 

.000100 
.000167 
.000133 
.000167 
.000100 
.000167 
.000107 
.000188 
.000107 
.000100 
.000184 
.000133 
.000033 
.000034 
.000100 
.000160 
.000207 
.000667 
.000666 
.000807 
000000 
.001100 

Inch. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

InitUlloftd. 
Blaatio  limit 



-  ...!.... 



Ultlmato  strength. 

FaQed  by  triple  flexnre. 


186  TESTS   OF   IBON,    STEEL,   AND   OTHEB   MATEBULS. 

No.  733. 
Marks,  ""^.^^ 
Length,  4".50. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 

sioD  per 

inch. 

Saccessive 

oomprea- 

sion  per 

inch. 

Permanent 
aet. 

1 

1  SacceBsive 

Rftmar^f- 

TotaL 

PerBouare 
inch. 

permanent 
set. 

Pound*. 
500 
2,500 
5,000 
7.500 
10,000 
12,500 
15,0  0 
17,500 
20,000 
22,500 
26,  000 
27,600 
30.000 
30,500 
81,000 
81.600 
32,000 
82,600 
80.000 
83,500 
34,000 
84.500 
85,000 
85.600 
86.000 
64,190 

Pminds. 
l.OGO 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,  COO 
45.000 
50,000 
65,000 
60,000 
61,000 
62.000 
63.000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
108,880 

Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000933 
.001100 
.001233 
.  001400 
.001633 
.001700 
.001833 
.001900 
.001933 
.001933 
.002000 
.002000 
.002033 
.002033 
.002100 
.0045C0 
.005333 
.000167 
.007600 

Inch, 

0. 

.000100 
.000167 
.  000106 
.000167 
.000167 
.000166 
.000167 
.  000133 
.000167 
.000133 
.000167 
.000133 
.O'J0067 
.000033 

0. 
.000067 

0. 
.000038 

0. 

.000067 
.002400 
.000883 
.000634 
.001338 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Inch, 
0. 

Initial  load. 

Ehwtio  limit  . 
Ultimate  stzen«tlL 

"*."6o6o38'" 



"' 



Failed  by  triple  flexure. 


TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 

No.  734. 
Marks,  ®^s^ 
Length,  4''.6. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
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Applied  loads. 

Compree- 

Saocessire 
compres- 
sion per 

Permanent 
set 

SnooesstTe 
set. 

Bemarln. 

TotBL 

Per  square 
indi. 

PoundM, 
500 
2.500 
5,u00 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22,500 
25^000 
27,500 
80,000 
80,500 
31,000 
31,500 
.82,000 
32,500 
83,000 
88,500 
34.000 
84.500 
89v000 

36^000 
54.700 

Pounda, 
1.000 
5,000 
10,000. 
15,000 
20,000 
25,000 
30,000 
35.000 
40,OUO 
45.000 
50,000 
55,000 
60,000 
61,000 
62,000 
63.000 
64.000 
65,000 
66,000 
67.000 
68,000 
60,000 
70.01/0 
71,000 
72.000 
100,400 

Inch. 
0. 

.000067 
.000238 
.0004^) 
.000533 
.000700 
.000867 
.001033 
.  001200 
.001367 
.001533 
.001700 
.001867 
.001900 
.001933 
.002000 
.002033 
.002100 
.002238 
.002500 
.003000 
.003333 
.004000 
.004600 
.005338 

Inch. 
0. 

.000067 
.000166 
.000167 
.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000067 
.000038 
.000067 
.000138 
.000267 
.000500 
.000338 
.000667 

.omoo 

,000788 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Ultimate  strangfth. 

Failed  by  triple  flexure. 


188  TESTS  OF  IRON,   STEEL,   AHD   OTHER  MATERIALS. 

No.  737. 
Marks,  »2^8P 

Length,  4f*M. 

Diameter,  '*.798. 

Sectional  area,  .50  sqoare  inch. 


Appliedloada. 

Oonpres- 

•tor 

SlMM»MtT« 
OOUpFOS 

■kuiper 

Mt 

BOMMriTB 

peinMmfln 

^ 

TMiO. 

^",SE~ 

PbWMlt. 

500 
2,500 

5^000 
7.500 
10.000 
12,000 
15.000 
17,600 
80.000 
28.500 

Sooo 

27,500 
80.000 
80.500 
81,000 
81.500 
82.000 
82,500 
88.000 
88.600 
84.000 
so;  100 

Poumdi. 
1.000 
5.000 
10,000 
15,000 
20,000 
25.000 
30.000 
85.000 
40,000 
45^000 
50.000 
55,000 
00.000 
01,000 
02^000 
03,000 
04.000 
05,000 
06.000 
07.000 
08;  000 
112,200 

JimA. 
0. 

.000108 
.000207 
.000488 
.000667 

!  001087 
.001238 
.001307 
.001600 
.001087 
.001707 
.001800 
.001833 
.001838 
.001800 
.002100 
.004338 
.006100 
.007000 

JimA. 

a 

.000100 
.000107 
.000166 
.000184 
.000100 
.000107 
.000107 
.030106 
.000134 
.000133 
.000107 
.000100 
.000033 
.000033 
0. 

.000033 
.000300 
.002238 
.001707 
.000000 

Jiuft. 
Ol 
Ol 

OL 
OL 
OL 

0. 
0. 
0. 
0. 

JimA. 
0. 

BMtiollBllB. 

Uttiiiuitaftraistli. 

Failed  by  triple  flexure. 


TESTS  OF  IRON,   STEEL,   AKD  OTHEB   HATESIALS. 
No.  738. 

Length,  ^'M. 

Diameter,  ".798. 

Sectional  area,  J!>0  square  inch. 


189 


SuocessiTe 

oomprea- 

•ion  per 

iiioL 

Pernuuient 
Mi. 

SncoewiTe 

pernuuient 

set. 

BeiDwki. 

ToteL 

^•'i^sr 

600 

2.600 

^ooo 

7,600 
10.000 
12,600 
16.000 
17.500 
20^000 
22,600 
29^000 
27,500 
801 000 
20,600 
21.000 
21,600 
22.000 
22.500 
22.000 
22,800 
24.008 

6^800 

iVmndf. 
1.000 
ft.  000 
10.000 
Ifi^OOO 
90,000 
26^000 
80^000 
8ft.  000 
40.000 
49,000 
50^000 
65^000 
00.000 
61«000 

«8;ooo 

08,000 
04.000 
65,000 
00^  000 
07.000 
08^000 
112;  800 

IndL 

0. 

.000007 
•000200 
.000800 
.000488 

'oooooo 

.000787 

oooooo 

.'OU007 
.001207 
.001488 
.001838 
.001883 
.001088 
.002000 
.008100 
.002800 
.002007 
.004428 
.005038 
.000888 

JimA. 
0. 

.000007 
.000188 
.000100 
.000188 
.000107 
.000107 
.000188 
.000107 
•  000200 
.000108 
.000200 
.000200 
.000100 

'.000100 
.000100 
.000707 
.001400 
.001200 
.000700 

Inch. 
0. 

OL 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  loikL 

ElMtio  \hDli  not  weU 
defined. 

Uttimfttettniifth. 

Failed  by  triple  flexure. 


190  TESTS   OF  IRON;    STEEL^    AND   OTHEB   MATERIALS. 


li 


ft? 

►4 


I 


I 

s 


2 


i 


■s-s-s-s-S'S.Sj'8'S-a-s-s-s 


'O^'O'O'O'O 


I 

Sa  :sa  :  : 


•8« 


f 


P' 


hi 


I 


»cee9e«e9e9e«eiceiHC6eeeome9eseee<9«ce 


!^$^^j^^9s<$$9$:£si;js;j^2£^jjj9j$^&49^j<^^^^^ 


giOOOiOO 


eioioioioiooooiooiototOieioiooooooioioiooioiooioioeoioo 


t§§§g§§i§§§ii§§§i§§i§§s§§§i§§si.§§is§||§§§ 


m 


l§§§i§§§§ii§§§§§§§§§§§§§§§§§i§§§§i§i§§§§§ 


1^1 


fiiiiiiiiiiiiiiiiliiiiiiiiiiiiiii 


TESTS   OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 
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I 


3 


^^^"9 


9^a 


§§§§ 


SSS3 

666  6 

do  3  0 


g 


i 

50 


I 

! 

I 


H 


■i— "^ 
.9  I  ■' 


1^^ 


i5- 


CO 


S  3*0  P  P  %d  P 


^1 


II. 

as 


II 


.  p  >ka  ppp<.ppaap  >>a  a  >*  >  s  •  >-.>>>»•  a  p  c  >>>»>:  >>>t>kp  >> 


'MMM 

:35 


§§ 


i 

I 
8 


III*!- 


1^ 

If 

18 


t:s${Jil^siS{;sg8g^S!Js:^^;<$s{i!j$t;^s;2i^$^t;^9S:!J::s$!ii^ 


io  lo  o  o  o  o  e  o  e  le  e  io  le  o -.o  o  lo  lO  o  o  o  e  lO  o  lo  o  e  io  o  e  o  o  «  e  lo  le  o  lo  o  e  o 


§S§§li§§l§§§§2§§§i3§§§§§ll§§§§l§llll§gl§l 


§§§§§§§§§§§§i§§§§§i§i§§§§§§i§§§§§§§§§§ii§ 


'S'B'p'C'SiS  ^  ^  ^  ^•SiS  ^  ^•c'S  o  o  o  o  o  o  o  e  o  9  P  P  e  e  o  op  op  o  o  o  o  o 

I  :  i  i  :  i  illll  :  ill  :  illlll  :1  ill  :  illll  :1  illlll 


6  6 6  66 6  6 66  6 6  66  6  66 6  6 66  6 6  6 6 6 6  6 66666666666666 

•wTSTa  'COTS'O  '^^A^A'6  T3^ 

pppppappppppp 


a'S'a'pp'p'S'S'S'o'^' 


H^KHMP^^Hmi^HHI 


I  p  p.p  J  a  p  pj 


fiiii^iiliiiiiiiiiiiiil 


6nPorQ09sor3coconcQn 


192 


TESTS   OF   IBON,    STEEL,    AND   OTHER  MATEBIALS. 
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TABULATION  OF  COMPBESSION  8PMCIMBN8  FBOM  SPtNDLES  FOB  3".2 

STEEL  B.  L,  BJFLES. 


teat. 

PoaitioDln 
gnn. 

ElMtio 

limit  per 

Miure 

inch. 

Ultinuite 
•trengtto 

Manner  of  fUlure. 

BenMTke. 

785 

End,Kal.  . 

Pwtndt, 
64,000 
66.000 
62,000 
66,000 
65,000 
64.006 
60.000 

Pcundt. 
106.020 
112,100 
106.380 
108,880 
100.400 
112.200 
113,060 

Triple  fleiiiit 

...  .do  ....  ■ 

Extra  epbidle. 
Do 

TM 

EDd.Kal2. 
End,  K<K  28  . 
End,Ko.32. 
BDd,KoL38. 
Bod,No.44. 
Snd,KfkfiO. 

731 

....do   

738 

...  do 

784 

....do 

737 

do 

738 

...  do 

'196  TESTS  OF  IRON,   STEEL,   AND   OTHER  MATERIALS. 

b-INCS  STEEL  B,  L.  BIFLE.—NEW  JACKET. 


Exterior  diameter,  15^^.5. 
Interior  diameter,  WJ5. 

Marks,!^! 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


liTo.  2925. 


AppUed 


ToteL 


Pereqamre 


ereqai 
Inch. 


MonntUm 


per 


inDOii 
uioIl 


SnooeMiTe 
dangAtion 
periDoh. 


Peraumeni 


SaooeMtre 


SeButrtbB. 


200 
1,000 

a;  000 

8.000 

4,000 
fi.000 
8,000 
7.000 
8,000 
8,200 
8.400 
8^800 
8,800 
8.000 
8.200 
0,400 
8,000 
8,800 
10,000 
10,200 
10,400 
10,000 
10,800 
11,000 
11,200 
11.400 
11,000 
11,800 
12.000 
12.400 
.12,800 
18,200 
18.000 
14,000 
14,400 
14,800 
lfi»200 
15,800 
18,000 
18,400 
18,800 
17,200 
17,000 
18,000 
18,400 
18,800 
19,200 
18,000 
20,000 
20,280 


1,000 
8,000 
10.800 
18,000 
20,000 
28^000 
80,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
60,000 
51,000 
62,000 
68,000 
64,000 
56,000 
68,000 
57,000 
68,000 
68,000 
00,000 
62.000 
84.000 
80,000 
88,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
86,000 
88,000 
80.000 
02,000 
04,000 
80,000 
06,000 
100,000 
101,400 


Inek. 

0. 
.000160 


.000460 
.000600 

.000760 


.001200 
.001850 
.001400 
.001400 
.001450 
.001600 
.001660 
.001800 
.001650 
.001760 
.001800 
.001800 
.001850 
.001850 
.001800 
.001900 
.001860 
.002000 
.002850 


Inch, 

0. 
.000160 
.000200 
.000100 
.000150 
.000150 
.000200 
.000250 
.000150 
.000050 

Ol 
.000060 
.000050 
.000050 
.000050 
.000060 
.000100 
.000050 

0. 


Ineh. 


InOL 


InitiAl  load. 


.000060 


.000050 
.000860 


Elastic  limit. 


.004500 


.006000 
.008760 
.010300 
.012000 
.013750 
.015550 
.018000 
.019900 
.022000 
.024000 
.020600 
.029100 


.000700 
.000800 
.001600 
.001850 
.001550 
.001700 
.001750 
.0018U0 
.002450 
.001900 
.002100 


.036600 

.039260 

.042000 

.048000 

.054000 

.0600 

.0700 


.002500 
.002600 
.P03150 
.003250 
.003750 
.002750 
.006000 


.0060 
.0100 


Tensile  •trengtli. 


Otneral  wmmary. 


101,480 
66^000 
0.0"-^ 


TeaaileetTeDgtlipersqiiAreiooliororigiiuJMCtloii poands. 

XlMtlo  limit  per  MOBreiiiob  of  orlgixuu  Motion do... 

Blong«tion  per  Inon  after  mptore inch. 

Elongation  per  inch  nnder  strain  atelastio  limit do... 

Beduotion  in  diameter  at  point  of  mptore do v*' 

Bedootion  in  area  after  rapture,  per  oentom  of  original  section 8.5 

PofitioB  of  raptors : ".96  from  neck 

Character  of  oroken  tarfkoe graDolar;  radiating  from  a  flaky  spot  at  the  circamfereace 

EWngatini  of  inch  sections ««.«««« ".or,".oe 
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Marks,  i^i 

Diameter,  "JSm. 

Sectional  area,  J20  sqaare  inch. 


No.  2026. 


Applied  loads. 

perlnoh. 

SaooMsive 
elonntloii 
perlnob. 

Permanent 
set. 

Snccflasive 

permanent 

■et 

Bemarks. 

ToUL 

^^toT" 

F&mmdg, 
SOO 

1.000 
2.000 
3,000 

4^000 
6^900 
8^090 
7.000 

iooo 

8,289 
8.400 
8.800 
8,880 
9.000 
9.200 
9.400 
9.900 
9,880 
10.000 
10.400 
10,808 
1U900 
11.090 
12.000 
12;  400 
12.808 
U.280 
18.9B0 
14,000 
14,400 
li.898 
15,298 
16,908 
18^000 
18^400 
18^890 
17.200 
17,808 
16^090 
11^400 
18,580 

l.OOO 
6,000 

10,000 
16,000 
20.000 
26,000 
80,000 
36,000 
40,000 
41.000 
42.000 
48,000 
44.000 
45,000 
48,000 
47.000 
48.000 
48.000 
50.000 
62,000 
54.000 
50.009 
68.000 
00,000 
82.000 
84.000 
88.000 
88.000 
70.000 
72,000 
74,000 
70,000 
78,000 
80.000 
82.000 
84.000 
88.000 
88.000 
90,000 
92,000 
02,060 

J«dL 
0. 
.000200 
.000850 

.000460 

.' 000760 

:  001060 
.001250 
.001300 
.001800 
.001360 
.001860 
.002360 

'003858 
: 004000 

.005300 
008008 
!  007408 
009660 
.010800 
.012000 
.014300 
.015090 
.018060 
.020150 
.022260 
.024760 
.027500 
.029900 
.032800 
.030900 
.040160 
.014500 
.0500 
.0625 
.0000 
.0700 
.0000 
.1200 

ImOL 

0. 

.000800 
.000160 
.000100 
.000150 
.000160 
.000150 
.000160 
.000200 
.000060 

0. 
.000060 

0. 
.001000 

.000600 
.000750 
.000700 
.000700 
.001400 
.002150 
.001050 
.002000 
.001700 
.001600 
.002150 
.002100 
.002100 
.002500 
.002750 
.002400 
.003000 
004000 

*004350 

:0066 

.0025 

.0075 

.0100 

.0200 

.0300 

IndL 
0. 

Inch. 

0. 

Initial  load. 
Blaatic  limit. 

......•••••. 



GrOfMrAi  Mllll1llllf1|f. 

Tenaflaatreiigtli  per  aqiiare  inch  of  original  aeetion poonda..    92,069 

Slaatle  limit  per  aonarB  inoh  of  original  aeetlon do 44,000 

XkNicatloii  per  incD  after  rapture ineb..    0.1900 

SlonSSoB  per  Inch  nndersbraln  At  elastio  limit do 001860 

KednetioB  In  diameter  at  point  of  mptare do 115 

BednetJen  In  aw  after  mptare.  per  centom  of  original  aectJon 40.8 

Position  of  mptaire ".65fromneok 

Charaeter  of  broken  BorliMe sOky 

lof  Inehseotkma MO,  ".28* 
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No.  720. 
Marks,  J|;i 
Length,  4''.502. 
Diameter,  ''.798. 
Sectional  area,  .60  sqaare  inch. 


ComprM- 

sion  per 

inoh. 

SoOOOVBiTO 

sion  per 
toot: 

Permaneiit 

Mt 

SacooMlTO 
peniuuieni 

Mt 

JUnuurks. 

ToUL 

P«^o«, 

Powndt. 

600 

7.600 
10,000 
13,600 
16,000 
17,600 
20.000 
20,500 
21,000 
21,600 
22^000 
22,500 
23,000 
23,500 
24,000 
24,600 
26,000 
40,180 

Poufub. 
1,000 
6,000 
10,000 
16,000 
20.000 
26,000 
80,000 
36.000 
40,000 
41,000 
43,000 
43;  000 
44.000 
46,000 
40,001 
47,000 
48,000 
40,000 
60,000 
02,300 

Inch, 
0. 

.000833 
.000638 

.000738 
•000000 
l0010«7 
.001283 
.001407 
.001067 
.001700 
.001733 
.001800 
.002007 
.002700 
.004107 
.005000 
.006600 
.000233 
.000033 

0. 

.000833 
.000200 
.000200 
.000107 
.000107 
.000106 
.000184 
.000200 
.000033 
.000033 
.000067 
.000207 
.000133 
.001407 
.000838 
.000500 
.000733 
.000700 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000067 

InOL 
0. 

iDltlal  load. 
ElMtic  Umii. 

'".000007" 

Failed  by  triple  flexure. 
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BTo.  3067. 


Marks,  bxh  i 

Diameter,  ''.505. 

Sectional  area,  ''.20  sqnare  inch. 


Applied  loads. 


TotiL 


Pertqoare 


•rtqoi 


Bkmflatloi 
per  mob. 


SaooaMtre 
elonicatioii 
perinob. 


Permaiieiit 


SvoooMlTe 
penneneni 


Semarke. 


P&mmd$, 
90O 

1,000 
2.000 
8.O0O 
4,000 
8^000 
fl^OCO 
7.000 
8»000 
«»»0 
8^400 
8^000 
0.800 
0.000 
0,200 
0.400 
0.000 
^000 
10.000 
10.200 
10.400 
10,000 
10^800 
11.000 
11,200 
U.400 
11,000 
lUOOO 

12;  000 

12,400 
UOOO 
13.200 
12.000 
14,000 
14,400 
14.800 
16^200 
19^000 
10^000 
10.400 
10^800 
17.200 
17.000 
181 000 
11^400 
18,800 
10.200 
10,000 
12^720 


Poundc 
1,000 

^ooo 

10,000 
lObOOO 
20.000 
25^000 
20,000 
8^000 
40,000 
41,000 
42.000 
43.000 
44.000 
49,000 
40,000 
47.000 
48.000 
40^000 
60.000 
51,000 
52.000 
63,000 
54,000 
65^000 
50.000 
57.000 
68.000 
.  60.000 
00,000 

01;  000 

04,000 
40,000 
08.000 

10,0U0 
72,000 
74.000 
70.000 
78.000 
80.000 
82.000 
84,000 
80,000 
88,000 
00^000 
02,000 
04.000 
00.000 
88,000 

00;  000 


Inek. 

Ik. 
.000150 


.000700 
.000850 
.001000 
.001200 
.001350 
.001400 
.001450 
.001450 
.001500 
.001650 
.001600 
.001650 
.001700 
.001750 
.001800 
.001850 
.001000 
.001050 
.002000 
.0022.'W 
.002000 
.000200 
.003850 
.004060 
.000100 


Inch. 
0. 
.000160 
.000150 
.000200 
.000200 
.000150 
.000150 


Ineh, 
0. 
Ol 
0. 
0. 
0. 
0. 
0. 


Jfidk. 


Initial  load. 


.000150 


.000090 


.000050 
.000050 
.000050 


.000060 
.000050 


.000850 
.011750 
.018850 
.016650 
.017000 


.024790 


.037000 
.041600 


.0650 


.U030 
.UOO 


.000050 

.000050 

.000050 

.000250 

.000360 

.000000 

.000050 

.001100 

.001150 

.001800 

.001090 

.001000 

.001900 

.002000 

.001050 

.002400 

.002290 

.002500 

.002560 

.003090 

.008150 

.003600 

.004500 

.004700 

.003750 

.0060 

.0100 

.0300 

.0150 


EUwtIo  limit. 


TenaOe  ■trangtli. 


Omural  $umnMty, 


X^wflealTeBjstliperBqiuiTeincbof  ori^iiialieotlon poondi..    08,000 

Elaitlc  limit  per  aqnare  iBeh  of  origiiial  eeotien do....    04^000 

Xleaiatioo  per  iaeh  ailer  raptoxe........  ..-.. taoli..    J^JQN 

KUmStlon  per  incli  nndiir  awwin  at  elaetlo  limit do '*'*?!5 

Sedvctkm  in  diameter  at  point  of  rapture.....  _.......... do....       ,186 

Eednctioa  in  awa  alter  mpture,  per  oentom  of  original  aeoUon ;.-JU-Ll-  ^S 

PodHon  of  rapture * '.OOflromnwk 

CbaraeteroflnokenMirfiiee i,"«  5S 

~  lofliMdi  aeetiono ''.12,  ".28» 


200  TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS. 


Marks,  B^^:i 

Diameter.  ^'.505. 

Sectional  area,  .20  sqaare  inch. 


]^o.  3068. 


Applied  loads. 


Total 


Pdwuiff. 

200 

1,000 

2,000 

8.000 

4,000 

6.000 

8,000 

7,000 

8,000 

8,200 

8,400 

8.600 

8.  MO 

9,000 

0,200 

9,400 

9,600 

9,600 

10,000 

10.200 

10,400 

10.600 

10,800 

11,000 

11,200 

11,400 

11,600 

11.800 

12,000 

12,400 

12,800 

13,200 

18,600 

14,000 

14,400 

14,800 

15^200 

lA^GOO 

16,000 

16.400 

16.800 

17,200 

17.600 

18.000 

16,400 

18,800 

10,200 

19,800 

10.810 


Per  Mnare 
inca. 


Pound*. 
1,000 
S,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
41,0Q0 
42,060 
48,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
60,000 
02,000 
04,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90.000 
92,000 
94,000 
96,000 
98,000 
90,050 


Elongmilon 
per  ineh. 


Inch. 
0. 

.000100 
.000300 
.000150 
.000600 
.000800 
.000850 
.001150 
.001350 
.001400 
.001460 
.001450 
.001500 
.001500 
.001550 
.UOIOOO 
.001600 
.001650 
.001700 
.001760 
.001800 
.001950 
.002250 
.002600 
.003350 
.004050 
.0047!M) 
.005600 
.006750 
.008500 
.010150 
.012000 
.013600 
.016750 
.018260 
.020250 
.022000 
.024100 
.026000 
.028750 
.032750 
.036100 
.040300 
.044750 
.050500 
.057850 
.0650 
.0850 
.UOO 


BocceaaiTe 
eloDfcatloD 
per  inob. 


Ineh. 

0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000150 
.000200 
.000900 
.000050 
.000050 

0. 
.000050 

0. 
.000050 
.000050 

0. 

.000050 
.000050 
.000050 
.000050 
.000150 
.000300 
.00.350 
.000750 
.000700 
.000700 
.OOV850 
.001150 
.001750 
.001650 
.001850 
.001600 
.002150 
.002500 
.002000 
.001750 
.002100 
.002600 
.002850 
.008000 
.003350 
.004200 
.004450 

•  .006750 
.007850 
.007150 
.0200 


PermuieDt 
aet. 


Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SacceaaiTe 

permanent 

aet. 


Inch. 


Bemarka. 


Initial  load. 


Eloatjc  limit. 


Tenalle  strength. 


General  tummary, 

TenaOe  strength  per  aqnare  inch  of  oridnalaection poonda..    90.060 

Blasdc  limit  per  aqnaro  inch  of  original  aection do....    62,000 

Slongation  per  inch  after  raptnre inch..    0.1850 

Elongation  per  inch  under  atrain  at elastlclimit do 061800 

Bedoction  in  diameter  at  point  of  rapture do 126 

Bedaction  in  area  after  mptnre,  per  centom  of  original  seotion 4B.8 

Position  of  mptnre ;-- ".70 firom  n«sk 

Character  of  brohen  anrlkce "ilhy;  trace  of  gnuralaikm 

Elongation  of  inch  sections : ".28*,  ".69 
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Marks,  B*&i 

Length,  4''.52. 

Diameter,  ''.799. 

SectioDal  area,  .50  square  inch 


No.  721. 


C<«inprM- 

Sacoesslre 

Permanent 
set. 

SiKsceaaiTO 

permanent 

aet 

Bemarka. 

Total 

Peraqiiare 
inco. 

Inch.            Inch. 
0.                    0. 
.000100    ;      .000100 
.000207    1      .000167 
.000407          .100200 
.000633    i      .00)116 
.000800    ,      .000167 
.OOOKO    I      .0t0133 
.001100    ,       .0iOl07 
.001300    1      .tiOO*2CO 
.001000    ■      .000200 
.001067    1      .000167 
.001700    ,      .000033 
.001733          .000033 

.  001707   '     .  ooticru 

PoundM. 
600 

2,500 
6,000 
7.600 
10.000 
12,600 
15,000 
17.600 
20,000 
22,600 
26.000 
26.S00 
26.000 

P»und$. 
1,000 
6.000 
10.000 
16.000 
20.000 
26.000 
90.000 
36.000 
40,000 
46.000 
60,000 
61,000 
62.000 
63,000 
6i000 
65.000 
66,000 
57,000 
5a.  000 
69.000 
60,000 
61,000 
62.000 
63,000 
64,000 
66^000 
103.220 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000038 
.000033 
.000067 

Tnek, 
0. 

Initial  load. 

Elaatio  limit 
Ultimate  atrangth. 

■.000033" 
0. 
.000034 

26  500 

27.000 

.0(;1833 
.001867 
. 001933 
.001967 
.002067 
.002167 
.002333 
.002600 

.003667 
.004167 
.^5067 

.000066 
.000034 
.Of  0066 
.  0(>0034 
.000100 
.OOOKO 
.C0J166 
.000267 
.000600 
.000467 
.000600 
.000900 

27.S00 

28,000 
28.500 
29,000 
29.500 
30.000 
30.600 
31,000 
31.600 
32.000 
32.500 
51.610 

Failed  by  triple  flexure. 


202  TESTS   OF  IRON,   STEEL,   AND   OTHER  MATERIALS. 

^o.  2927. 
Marks,  ^^^^  • 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


Applied  loiidB. 

JBlongatioii 
periDoh. 

SoooeMiTe 
elongation 
per  incb. 

PennimeBt 
aet 

SncoeaaiTe 
set 

BemarfaL 

TotiO. 

Peraqnare 
inoh. 

PottfUb. 

200 

1.000 

2,000 

3.000 

4,000 

^000 

6.000 

7,000 

8^000 

9.000 

9,200 

9.400 

9.600 

9,800 

10,000 

10,200 

10.400 

10.600 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

13.200 

13.600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16.400 

16,800 

17,200 

17,600 

18,000 

18,400 

18,800 

19,200 

19,000 

10,920 

Pkmmfff. 
1,000 
5,000 
10,000 
16^000 
20,000 
25,000 
80.000 
85,000 
40,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51.000 
62,000 
63.000 
54,000 
56.000 
58,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
7a  000 
80.000 
82.000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
99,600 

Inch. 
0. 

.000150 
.000300 
.000400 
.000000 
.000800 
.000950 
.001150 
.001350 
.001650 
.001000 
.001700 
.OOIOCO 
.002300 
.003000 
.003900 
.004500 
.005150 
.006000 
.007550 
.009000 
.010650 
.012100 
.  0137S0 
.015500 
.017000 
.018760 
.020600 
.023250 
.025500 
.027500 
.030000 
.032900 
.036250 
.039250 
.044000 
.048900 
.054250 
.0575 
.0650 
.0850 

IndL 
0. 
.000150 
.000150 
.0*0100 
.000200 
.000200 
.000150 
.000200 
.000200 
.000200 
.000050 
.000100 
.000200 
.000400 
.000700 
.000900 
.000600 
.000650 
.000850 
.001550 
.001450 
.001650 
.001450 
.001650 
.001750 
.001500 
.001750 
.0018&0 
.002650 
.002250 
.002000 
.O02.'i00 
.002900 
.003350 
.003000 
.004750 
.004900 
.005350 
.003250 
.0076 
.0200 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JfMft. 

0. 

Initial  load. 
Blaatio  limit 

Tensile  etrengtli. 

..   . 

t 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pomids..    96,600 

Blastio  limit  per  sonareincli  of  original  section do....    47,000 

Elongation  per  incb  aftermptare , Inoh..    0.1SSO 

Elongation  per  inoh  nnder  strain  at  elastic  limit « do 001700 

Reduction  in  diameter  at  point  of  rapture  ^ do 04S 

KedncUon  in  area  after  rapture,  per  oentnm  of  original  section Ill 

Position  of  rupture .• ".86  from  neck 

Character  of  broken  surface sranular;  line  of  flalnrmeiiil 

Elongation  of  inch  sections ".U,'M3* 


TESTS   OF    IBON,   STEEL,   AND   OTHEB  MATERIALS. 
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Marks,  i|fi^ 

Diameter,  ".605. 

SectioDal  area,  .20  sqaare  inch. 


No.  2928. 


AppliMl  loada. 

per  inch. 

Sucoesaiye 
eloontioD 
per  inoh. 

Perm«n«nt 

SaoceesiTO 

Itomwka. 

Total. 

PerMinare 

iDOll. 

aoo 

1.000 
2,900 
3,000 
4.000 
5^000 
8,000 
7.000 
8,009 
8.200 
8^400 
8,609 
8,800 
9.009 
9.200 
9.409 
9.600 
9.800 
10.009 
10.200 
10.400 
10.fOO 
10,800 
11,000 
11.200 
11.6i0 
12,000 
U400 
12.8C0 
13.900 
18.000 
14,000 
14,400 
14,800 
15.200 
15.600 
IfllOOO 
16.400 
16,890 
17.200 

Pmmda, 

1.000 

5,000 

10,000 

15.000 

20,000 

2.\000 

30.000 

35,000 

40.000 

41.000 

42.000 

43.000 

44.000 

45^000 

46.000 

47.000 

40.000 

49.000 

50,000 

51.000 

!i2.000 

53,000 

51.000 

55.0C0 

56.000 

58,000 

60.000 

62.000 

64.000 

66.000 

68,000 

70.000 

7-2.000 

74.000 

76,000 

7H.O00 

80,000 

82.000 

84.000 

8d.000 

88.009 

90.000 

92.000 

9I.O00 

96.(100 

97.960 

0. 

.000100 
.000300 
.000400 
.000600 
.000750 
.090950 
.001100 
.001250 
.001300 
.001350 
.001450 
.001500 
.001550 
.COIOJjO 
.001650 
.001750 
.002200 
.OOSO-M) 
.003700 
.004300 
.005000 
.005000 
.0.10500 
.007300 
.009000 
.010660 
.0124(0 
.014000 
.  015850. 
.017600 
.010500 
.021500 
.022500 
.026000 
.028500 
.031250 
.034050 
.037500 
.041500 
.04X00 
.051000 
.0560 
.0600 
.0750 

JndL 
0. 

.000100 
.000200 
.000100 
.000200 
.0C0150 
.000200 
. 000150 
.000150 
.000050 
.000050 
.000100 
.000050 
.000050 
.000100 
0. 

.000100 
.000450 
.000850 
.000650 
.000600 
.000700 
.000900 
.000600 
.000800 
.001700 
.001650 
.001750 
.001000 
.001850 
.001750 
.001000 
.002009 
.002000 
.002500 
.002600 
.002750 
.002800 
.003450 
.004000 
.004100 
.005400 
.0040 
.0050 
.0150 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000060 

Ineh. 
0. 

Initial  lotd. 
ElMtio  limit. 

TensUe  •Irength. 

'■'.000060' 

17,600 

18^000    ' 

18.409 

iS^soo 

19.200 
19^590 

General  eumnuiry, 

Tencilestmieth  per  Miiinre  inch  of  original  sect  ion ponnds..    97,960 

Elaitie  limit  per  eqnnre  inch  of  ori^al  section do 48,000 

Eloogmtifon  per  inch  alter  mptare inch..    0.1150 

noDjntkMi  per  ineh  under  strain  at  elastic  limit do 001750 

XedactioB  in  diameter  at  point  of  raptore do 025 

Bedoetion  in  area  after  mptore,  per  centum  of  original  section 18.2 

Position  of  rupture T'.  07  fh>m  neck 

Character  of  hrokoB  aarfaee nannlar;  line  of  flaky  metal 

noncatiooorinehoections ".lO.'MS* 
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TESTS   OP  IRON,    STEEL,   AND   OTHER  MATEBULS. 


Marks,  i?ii 


No.  3069. 


-— '»»9  JUL  Xi  M 

Diameter,  ".605. 

Sectiooal  area,  .20  sqaare  inch. 


Applied  loads. 

per  inch. 

SaooeaaiTe 
elongation 
per  inch. 

set. 

SucceaalTO 

permanent 

set. 

Remarki. 

Total. 

Peraqnare 

Pwnda, 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,000 

9,800 

19,000 

10,200 

10,400 

10.600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12.400 

12.800 

13,200 

13,000 

14,000 

14,400 

14,800 

15,200 

15, 000 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18,400 

18,800 

18,960 

Pounda. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,0U0 
48.000 
40,000 
60,000 
61.000 
52,000 
63,000 
64.000 
65,000 
56,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
91,800 

Inch. 
0. 

.000160 
.000300 
.000600 
.000660 
.000800 

.ooicibo 

.001160 

.001300 

.001300 

.001350 

.001350 

.001400 

.001460 

.001600 

.001550 

.001600 

.001650 

.001700 

.001750 

. 001800 

.001800 

.002000 

.004200 

.005500 

.006600 

.007500 

.008500 

.009500 

.011600 

.013400 

.015400 

.017500 

.010800 

.022250 

.025000 

.027550 

.030400 

.034100 

.037750 

.042260 

.047100 

.054000 

.0600 

.0700 

.0950 

.1350 

Ineh, 

0. 

.000160 
.  000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 

0. 
.000060 

0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 

0. 

.000200 
.00*^200 
.001300 
.001000 
.  OUIOOO 
.001000 
.001000 
.  002100 
.001800 
.002000 
.002100 
.002300 
.002450 
.0027.'» 
.0025.50 
.002850 
.00,3700 
.003050 
.004500 
.004850 
.006000 
.0060 
.0100 
.0250 
.0400 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Inltialload. 
EIoAtic  limit 



.     . 

Tensile  strength. 

General  summary. 

Tensile  strength  peraqnare  inch  of  original  section pounda..    94,800 

Elastic  limit  per  satiare  inch  of  original  section do....    58,000 

Elongation  per  incn  after  mpture inch..    0.2(00 

Elongation  per  inch  under  strain  at  elastic  limit do 001806 

Reduction  in  diameter  at  point  of  rupture do 135 

Reduction  in  area  after  rupture,  per  centum  of  original  section 46.2 

Position  of  rupture ".80  l^om  neck 

Cliaracter  of  broken  aurfiause silky 

Elongation  of  inch  sections ! ".14,  ".M** 


TE8TS  OF  IBONy    ST££Ly    AND   OTHER   MAT£&IALS. 
Ko.  3070. 

5RiJ 
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Marks,  i^^i 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch 


AppUed  loads. 

SloDfcalion 
perinoh. 

Snooeaaivfi 
eloDcation 
per  inch. 

Permanent 

set. 

Saocemive 
perroaneut 

•et. 

Bemarka. 

Total. 

Per  Moan 

Pounds. 
200 
1,000 
2.000 
3,000 
4.000 
5,000 
6,000 
7,000 
8.000 
8,200 
8,400 
8.600 
8,800 
9.000 
0.200 
9,400 
9^600 
9.800 
10,000 
10.200 
10, 4M 
10,000 
10,800 
11.000 
11.200 
11.400 
ll,OrO 
11,800 
12,000 
12;  460 
12.800 
13.200 
13.600 
14,060 
14,400 
14,800 
15,260 
13^600 
16,000 
16,400 
16.800 
17,200 
17.6D0 
181000 
18.400 
18.800 
19.170 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,060 
4%  000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
5^000 
57,000 
68^000 
56,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74»000 
76.000 
78.000 
80.000 
82,000 
84,000 
86.000 
88.000 
90.000 
92,000 
94.000 
95.850 

Inch. 
0. 

.000150 
.000300 
.000400 

.ooowo 

.000750 
.000900 
.001150 
.001350 
.001400 
.001400 
.001450 
.001450 
.OOl.W 
.001530 
.001550 
.001600 
.001050 
.001700 
.001750 
.001800 
.001850 
.001900 
.002550 
.003550 

005050 
:  006150 
.007000 
.008250 
.010050 
.012000 
.013750 
.016000 
.018000 
.020250 
.022700 
.025350 
.028250 
.031500 
.035000 
.039000 
.043750 

040000 
!  056250 
.0000 
.0800 
.1150 

Inch, 
0. 

.000150 
.000150 
.000100 
.000150 
.000200 
.000150 
.0(K)250 
.  0(10200 
.OO0C50 

0. 
.000050 

0. 
.000050 
.000050 

0. 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.001000 
.001500 
.001100 
.000850 
.001250 
.001600 
.001950 
.001750 
.002250 
.002000 
.002250 
.002450 
.0V2650 
.002000 
.003250 
.003500 
.004000 
.' 004750 
.005250 
.007250 
.003750 
.0200 
.0350 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Inch. 
0. 

Initial  load. 
SlaatloUmit 

Tensile  strength. 



.....•*..••. 

General  eummarg, 

Teaafle  streoKth  per  aqnare  Inch  of  original  section ponada..    05,860 

Klaatie  Unit  per  sooare  inch  of  original  section do....    54,000 

XloBgatlon  per  inch  after  mptare inch..    0.2200 

Xkmgation  per  inch  nnder  strain  at  eLiatlo  limit do 001900 

Sednotion  in  diameter  at  point  of  mptare do 135 

Bednetion  in  area  after  mptnre,  per  centam  of  original  section 46L2 

Poaltien  of  rapture ".75  fktnn  neck 

Charscterof  hrolcen  anrfac^ tilkr 

Sloagatinnof  Inchsectioiia ^ ".83% '.U 


206  TESTS   OF   IRON,    STKEL,    AND    OTHER    MATERIALS. 

7'INCH  B.  L.  HOWITZEE.-^OBTUBATOB  STEM  FORGING. 

No.  709. 
Marks,  ^«g;^  8 
Length,  4".5. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 


Applied  IcMds. 

Compres- 
sion per 
inch. 

Snccessive 

oorapres* 

sloQper 

inob. 

Permanent 
set. 

SacoessWe 

permanent 

set 

Remarks. 

Total. 

Per  gquare 
laoh. 

Pound*. 
500 
2,500 
6,000 
7.600 
10.000 
U600 
15,000 
17,500 
20,000 
22,500 
28,000 
23,500 
24,000 
24.500 
25^000 
25.500 
26.000 
26,500 
27,000 
27.500 
28.000 
28,600 
20.000 
20,500 
30,000 
30.500 
81.000 
81.500 
82.000 
82.500 
47,880 

Poundt. 
1,000 
6,000 
lO.OOO 
15.000 
20,000 
26,000 
80,000 
35,000 
40,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50.000 
61,000 
52.000 
53.000 
54.000 
65.000 
66.000 
57,000 
58,000 
50.000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
94,760 

Inch. 
0. 

.000100 
.000233 
.000400 
.000567 
.000767 
.000983 
.001100 
.001267 
.  001433 
.001433 
.001467 
.001500 
.001533 
.001667 
.001600 
.001600 
.001683 
.001667 
.001667 
.0U1700 
.001700 
.001700 
.001638 
.005167 
.006100 
.007567 
.008400 
.009000 
.  010100 

Inch. 

0. 

.000100 
.000133 
.000167 
.000167 
.000200 
.000166 
.000167 
.000167 
.000166 

0. 

.000034 
.000033 
.000033 
.000034 
.000083 

0. 
.000038 
.000034 

0. 
.000083 

o! 

0. 

-.000067 
.003534 
.000933 
.001467 
.000833 
.000600 
.001100 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000033 
.000033 

Inch. 
0. 

Initislload. 

Elastic  limit. 
Ultimate  strenffth. 

* '.'060033"" 
0. 
0. 
0. 

.000033 

0. 



. 



......a..... 







Failed  by  triple  flexure. 


SzTtcTt  Conz/er^^cC  J^z/Ze^ 


3^1  J^-tzZe  t^  7 


JBr'e&cTt. 


iJ)t:u^^Z& 


t^- y3.%37<f %  1^  -  -:z^3.sy^ 


Ex  No  16  SO,  t. 


TESTS   OF  IBON,   STEEL,    AND   OTHEB   MATERIALS. 
S-nrCE  OOVVEBTED  SIFLES. 

Spscimbns  from  Steel  Tubes. 
details  of  tests. 
Farm  of  apeoimens. 
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-  37 

No.  2813. 

Marks, '^xS'i'^ 

Diameter,  '^564. 

Sectional  area,  ^5  sqaare  inch. 


-TNI 


perlneh. 

BaooewiTe 
elongation 
perinoh. 

Permaaont 

SooootiilT^e 

permanent 

■et 

ToUL 

Peraonare 

250 
1,290 
2.500 

8,750 

5,000 

8.S0 

7.500 

8.750 

18.000 

10.298 

10.500 

10.750 

11,000 

11,250 

11.500 

11.750 

12.000 

1^230 

12.500 

13.000 

13.500 

14.000 

14,500 

15.000 

16.500 

16^000 

18,500 

17.000 

17,500 

16L0OO 

18.500 

18,000 

18^508 

28.000 

20,608 

21.000 

21,280 

Pmmda. 
1,000 
6,000 
18.000 
16.000 
20,000 
25.000 
80.000 
86.000 
40.000 
41,000 
42.000 
43.000 
44,000 
46,000 
46,000 
47.000 
4a  000 
48.000 
56^000 
52.000 
54.000 
56.000 

saooo 

60.000 
82.000 
84,000 
66,000 

88.000 
70.000 
72,000 
74,000 
78,000 
7^000 
80,000 
82,000 
84,000 
84,800 

IndL 
0. 

.000087 
.000288 
.000408 
.000987 
.000733 
.000900 
.001133 
.001387 
.001400 
.001433 
.001487 
.001567 
.001800 
.001633 
.001700 
.002067 
.004000 
.005667 
.006000 
.010000 
.012133 
.014400 
.016667 
.019600 
.022838 
.025200 
.028667 
.032233 
.038500 
.041500 
.046887 
.053887 
.086883 
.0733 
.1000 
.1538 

IndL 
0. 

.000087 
.000166 
.000187 
.000187 
.000166 
.000167 
.080233 
.000234 
.000033 
.000033 
000084 
'.000100 
.000038 
.000033 
.000087 
.001267 
.001033 
.801667 
.002838 
.002000 
.002133 
.00  267 
.002287 
.002933 
.002733 
.002887 
.003487 
.00;f586 
.0M287 
.005000 
.005167 
.007000 
.012166 
.007487 
.0287 
.0633 

Inch. 
0. 

IndL 
0. 

Initial  loikL 

• 

Blaatio  Ifanit 
Tentile  streni^tb. 

0. 
0. 

"'"066633" 

Gmteral  ntmmar^, 

TiiMlte  atrength  por  eqnare  faioh  of  original  eecHon ponnda..    84,888 

SiaaCle  Ihnit  per  aqiiarelneh  of  original  aeetlon do 47  000 

Wnwgatfcm  per  Inch  after  mptnTo ineb..    0.2067 

XlflBgatfam  por  ineli  andar  atrain  at  elaatic  limit do 001700 

KedneCSon  in  diameter  at  point  of  mptnre do 174 

Itednctten  In  area  after  mptnie,  per  oentam  ^  original  aeotion 52.2 

iSf^  ^J^^^-'-'JlJ ".601h>mneok 

Cbaiaetar  of  Vroken  aarftee gQw 

loflMliaootiMa ♦ ».U,"a8,».8# 


208  TKSTS  OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Diameter,  ".664. 

Sectional  area,  .25  square  inch 


No.  2814. 


Applied  loftdtt. 

Elonsation 
per Inch. 

SooceMiTe 
eloneation 
per  moh. 

Permanent 
aet. 

Sacceaaive 

permanent 

aet. 

Bemarka. 

TotaL 

Per  square 
inch. 

P<mnd$. 

250 

1,250 

2,500 

5,000 
6,250 
7.600 
8,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,0  JO 
12,250 
12,500 
13, 000 
13,500 
14,000 
14,500 
15.000 
15.500 
16,000 
16.500 
17,000 
17,500 
18,000 
18.600 
19.000 
10,500 
20.000 
20.500 
20,800 

Poundt. 
1,000 
5.000 
10.000 
15,000 
20.000 
25.000 
80.000 
35.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50.000 
52,000 
54,000 
66.000 
58,000 
00.000 
62.000 
64,000 
66.000 
68, 010 
70,000 
72,0iJO 
74.000 
76,000 
78,000 
80,000 
82,000 
83,200 

Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000967 
.001133 
.001367 
. 001467 
.l«0.'267 
.004400 
.005100 
.006600 
.000033 
.007933 
.008800 
.000900 
.010933 
.012867 
.  015167 
.017107 
.  0197C0 
.  022400 
.025267 
.028500 
.031600 
.0:i5767 
.  040033 
.011833 
.050333 
.  059333 
.0700 
.0833 
.1067 
.1667 

Inch. 
0. 

.000100 
.000167 
.000166 
.000107 
.000167 
.000200 
.000166 
.000234 
.000100 
.000800 
.  002133 
.000700 
.001500 
.  000333 
.001000 
.000867 
.001100 
.001033 
.001934 
. 002300 
.002000 
.002533 
.002700 
.002867 
.003233 
.003100 
.001167 
.  004266 
.004800 
. 005500 
.009000 
.010067 
.0133 
.0234 
.0000 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elaatlo  limit 

Tensile  atrengtfa. 

0. 

0. 
.000167 

.000167 

General  mmmary. 

Tenaile  atrength  per  aqaaro  inch  of  origrinid  section ponnda..    83,200 

Elaatlo limit  f»er  aqaaro inch  of  original  aection do  ...    40,000 

Elongation  per  inch  after  mptnre inch..  .0.2233 

Elongation  per  inch  nnder  atrain  at  elastic  limit do 001367 

Redaction  in  diameter  at  point  of  rnpturo do...        .164 

Beduotion  in  area  after  rnptnre,  per  centum  of  original  section 49.7 

Poaitionbf  rnptnro TMS  from  neck 

Character  of  broken  anrftice ailky 

Elongation  of  inch  sections , 'MO,  ".20,  ".3T* 
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No.  2816. 
Marks,  '^i^J 
Diameter,  ".664. 
Sectional  area,  .26  square  inch. 


AppUedkMda. 

per  inch. 

per  inch. 

set. 

pemuuient 
■et. 

JtMwnmrktt. 

ToteL 

Peraqoam 
inon. 

250 
1.250 
8.500 

8^750 
9>000 
9,250 
9.500 
%750 
lot  600 
10^250 
10,500 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
USOO 
13;  000 
13,500 
HOOO 
14,500 
15,000 
16^600 
16,000 
16,500 
17,000 
17.500 
18,000 
13^600 
19,000 
UtSOO 
20,000 
88.500 

Foundg, 
1.000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
85^000 

87,000 
88,000 
89,000 
40,000 
41,000 
42^000 
43,000 
44,000 
46.000 
46^000 
47,000 
48,000 
481000 
501000 
52,000 
54,000 
56,000 

oaooo 

60.000 
62,000 
64,000 
06,000 
06.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 

Ineh. 
0. 

.000100 
.000287 
.000488 
.000600 
.000767 

'.001100 
.001167 
.001238 
.001267 
.001300 
.001338 
.001400 
.001467 
.004000 
.005067 
.0C6400 
.007288 
.008300 
.000267 
000033 
;OU200 
.013500 
.015507 
.018000 
.020700 
.023200 
.OiOlOO 
.029783 
.033267 
.037067 
.042167 
.048000 
.055007 
.0667 
.0767 
.1000 
.1667 

JfuA. 
0. 

.000100 
.000167 
.000106 
.000167 
.000167 
.000106 
.000167 
.000067 
.000008 
.000084 
.000088 

!000067 

.000067 

.002538 

.001067 

.000738 

.000833 

.001067 

.000967 

.000066 

.001287 

.002300 

.002067 

.002438 

.002700 

.002500 

.008000 

.003633 

.00.(634 

.004400 

J  004500 

.005883 

.007667 

.011033 

.0100 

.0233 

.0067 

Inek. 

a 

Jneh. 

01 

iBiUalliMd. 

ElMtlollBit. 

0. 

0. 

Oeneral  mimmary, 

SneeificgnTity : 7.8557 

lUrdncM  14.83 

Teoailestreii^hperKiiiareinohoforfffiDalaection.- ponnda..    82,000 

ElaatiGlimitpersqaareiDfihofoprigiiuUBeotion  do —    42,000 

Slonntion per incb  afterniptar« inch..    0.2400 

Bloogatum  per  inch  noder  strain  at  eUetio  limit do 001467 

Reduction  in  area  after  raptnre,  per  oentnm  of  original  section 49.7 

Position  of  rapture ".96  from  neck 

Cliaracter  of  broken  sorfaoe silky 

AoDxationofinchaeotions 'M2.  ".20,  ".40* 

H.  Bx.  16 ^14 


210  TESTS  OF  IRON,   ST££Ly   ANP   OTHEB  MATERIALS. 

liTo.  281«. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  kMds. 

Blonfcation 
perinoh. 

SqcoMsWe 
elongation 
per  inob. 

Permanent 
aet. 

SoeeeaalTe 

Bemarka. 

Total 

Peraaaare 

Pownd*. 
250 
1.250 
2.500 
8.750 
5.000 
6,250 
7.600 
8,750 
9,000 
9.250 
9,500 
9.760 
10.000 
10,250 
10,500 
10,760 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12.500 
13,000 
18,500 
14,000 
14,500 
15.000 
15.500 
16,000 
16,600 
17,000 
17,600 
18.000 
18,500 
19,000 
10.600 
20,000 
20,600 
21.000 
21.600 
22.000 
22,400 

IHmndt. 
1.000 
6,000 
10,000 
15,000 
20.000 
25  000 
80.000 
85,000 
86.000 
87.000 
88.000 
39.000 
40.000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
62.000 
64,000 
56.000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
88.000 
84,000 
86,000 
8a  000 
89.600 

Jneh. 
0. 

.000107 
.000883 
.000600 
.000667 
.000883 
.001000 
.001200 
.001288 
.001267 
.001800 
.001333 
.001367 
.001483 
.001500 
.001533 
.001600 
.001833 
.002567 
.003900 
.004733 
.005767 
.006467 
.008338 
.010400 
.012333 
.014100 
.015767 
.018238 
.020133 
.022738 
.025333 
.028067 
.  031383 
.034667 
.038667 
.043338 
.049000 
.0567 
.0638 
.0767 
.1000 
.1567 

Jneh. 
0. 

.000167 
.000106 
.000167 
.000107 
.000166 
.000167 
.000200 
.000033 
.000034 
.000033 
.000038 
.000084 
.000006 
.000067 
.O00OJ8 
.000067 
.000233 
.000734 
.001333 
.000883 
.001034 
.000700 
.001866 
.002067 
.001933 
.001767 
.001667 
.00^66 
.001900 
.002600 
.002600 
.002734 
.003266 
.003334 
.004UOO 
.004666 
.005667 
.0077 
.0066 
.0184 
.0233 
.0567 

Jneh. 
0. 

Jneh. 
0. 

Initial  load. 
Elaatio  limit. 

Tenaile  atrenffth. 

0. 

0. 

""" 

OeMTol  9ummary, 

Tenaile  atrength  per  sqoare  inch  of  orlEinal  section pouda..    89,600 

Slaaiio  limit  per  Moare  inch  of  orixInaT  section do —    44,069 

Xlotttfation  per  inch  after  ruptare inoh..    9.1767 

Kloniratlon  per  inch  under  strain  at  elastic  limit do 091600 

Seduction  in  diameter  at  pointof  rupture. do 104 

Redaction  in  area  after  rupture,  per  centum  of  original  section 98.5 

Position  of  rupture — ".68 Cramnaok 

Charaeterof  broken  surface gnniLlar;  belt  of  flaky  metal 

JBlongatlon  of  inch  seotiona ".28*.  ".14.  ".11 


T£ST8    OF  IRON,    STEEL,   AND    OTHER   MATERIALS. 

No.  2886. 
Marks,  ^^"xS'i^ 
Diameter,  '\664. 
Sectional  area,  .25  sqaare  inch. 
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r 


AiipUedluad*. 


Total. 


2.  500 
S,7SO 
SwOOO 
Ilw290 

9^000 

91900 
%790 
10,000 
10,290 
10,900 
101,790 
11,000 

11,  ao 

11,500 

i  11.790 
IXOOO 
1X250 

I     12,500 

\  13,000 
13.500 
U.00O 

I     14.500 

:   i5»ooo 

19,500 
lOiOOO 
10.500 
17.000 
17.500 
ULOOO 

ia.5iO 

19.000 
191,500 
20,000 
20,500 
90,560 


Per  aqnare 


Br  aqn 
iusli. 


1.OO0 
fi,O0O 
10,000 
15,000 
20,0CO 
25w000 

ao.ooo 

35,000 
98,000 
87,0GO 
381,000 
30.000 
4O,000 
41,000 
42,000 
43,000 
44,000 
45.000 
40C00O 
47.000 
48,000 
49.000 
50.000 
52,000 
54»00O 
50LOOO 
56,000 
00.000 
02,000 
M,000 
08,000 
6B.O0O 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 

82,aoo 


per  inch. 


Jadk. 
.OOOUS 


.OOllOO 
.001138 
.001197 
.001288 

.ooiaoo 

.001383 
.001400 
.002007 
.002500 
.008100 


.006633 

.006707 

.008000 

.006767 

.010000 

.  012167 

.014600 

.016667 

.  019167 

.021983 

.024667 

.027667 

.031667 

.035000 

.089107 

.044667 

.051833 

.050000 

.0700 

.0000 

.1200 

.1400 


SoeoeMtve 
eloDgalion 
perinoh. 


0. 

.000133 
.000167 
.000133 
.000107 
.000107 
.000100 
.000167 


PtmiAiieiit 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000433  ,. 
.O0U60O  . 
.000667  I. 


.001233 


.001233 
.002167 


.002167 
.002500 
.00/766 
.002084 


.004167 


.007160 

.007107 

.0110 

.0200 

.0300 


SacoMsive 
penDADent 


Ramarkt. 


Initiallo^. 


ElMtloltiuit. 


TentOe  atrength. 


General  eumtnary. 

SiMlleliaJrperMaacvinchoforlgiiMraeotioo do....    41,000 

15lo««atli»pJni3i  after  raptore... Inch..    0.1607 

Klountlon  oer  incb  iiiMi«r  •train  At  elMtlo  limit do 001400 

p^^^j^i^Tjf ^..m^ft^r  mt  point  of  roptoro do 004 

Hedoetloo  in  «x«*  »ft«>'  rapture,  per  centum  of  original  aection 21.4 

Position  of  rapmre ".26fhwiiBeck 

CbafacterorimkeAoarfiMe grannlar;  iUkyspotatcirenmferwioe 

Di»BMift«r  ".25fh>mlhMJtore,".48 

Elo5pSi;ofii;ib--wtlaD. Ml,     14.«.26* 


212  TESTS  OF  IBOKy   STEEL,   AND  OTHER  liAT£RIAL& 

Ko.  281& 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


perlnoh. 

8iiooeMiv« 
perlnoh. 

PennaneDt 

Mt. 

SwHseMlTe 

ML 

Benuvks. 

1 

TotoL 

lock. 

JPMMMb. 

250 

1,260 

2,500 

3,750 

6,000 

6,260 

7,600 

8,750 

9,000 

9,250 

9.500 

9,750 

10.000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,760 

12,000 

12.250 

12.500 

13,000 

13,600 

14.000 

14,500 

16,000 

16,500 

16,000 

16,600 

17,000 

17,500 

18.000 

18,500 

19,000 

19.500 

20,000 

20,500 

21,000 

21.400 

Poufida. 
1,000 
6.000 
10.000 
16,000 
20,000 
25,000 
80,000 
86,000 
36.000 
87.000 
38.000 
89,000 
40,000 
41,000 
42,000 
48,000 
44.000 
4^000 
40,000 
47,000 

60.000 
52,000 
64,000 
56,000 
66,000 
60.000 
62.000 
64.000 
66,000 
68,000 
70.000. 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
66.600 

Inch. 
0. 

.000233 
.000400 
.000667 
.000700 
000900 
! 001067 
.001233 
.001300 
.001333 
.001367 
.001400 
.001500 
.001533 
.001600 
.001700 
.002300 
.603367 
.004367 
.005333 
.006333 
.007233 
.008233 
.009000 
.012600 
.014067 
.016400 
.  018700 
.021333 
.024033 
.026900 
.029867 
.033433 
.037667 
.042667 
.047867 
.055883 
.062000 
.0767 
.1000 
.1000 

Inch. 
0. 

.000233 
.000107 
.000167 
.000188 
.000200 
.000167 
.000106 
.000067 
.000033 
.000034 
.000033 
.000100 
.000033 
.000067 
.000100 
.000600 
.001067 
.001000 
.000068 
.001000 
.000000 
.001000 
.001667 
.002600 
.001567 
.002333 
.002300 

.002700 

.002867 

.002067 

.003506 

.004234 

.003000 

.005200 

.007066 

.006167 

.0147 

.0233 

.0600 

Inch. 

0. 

0. 

0. 

0. 

.000100 
.000100 
.000100 
.000133 

Inch. 
0. 

InlttolkMd. 

"".'oooioo " 

0. 
0. 
.000033 

Elastic  limit. 

Tenailo  iiti'cn"lh. 

General  eummary. 

RpeoiflogiATlty 7.8365 

HardoeM 15.01 

TeBftlle strmigth per ■qnmre inoh of orisiiial Motion pounds..    861, 600 

SUftlo  limit  per  Mitiarelnoh  of  orlffinAlMOtioD <lo 42,000 

HongBtlon  per  inon  After  rapture Inch..    0.2033 

■tongetlon  per  inch  under  strain  at  ekstio  limit do 001C00 

Bednction  in  diameter  at  point  of  rupture do 104 

Bedaotlon  in  area  after  mptore,  per  centum  of  original  aeotion 83.5 

Position  of  mptnre r'.47  fhrni  neck 

OhacAOter  of  broken  sarfMO granular  ;dnlIapot  at  otrcnrnference 

Bongationof  inch  seotiona ".18,  ".24*  ".24 

Diameter ".25  fh>m  fk-aotore,  ".48 


TESTS   OF 


Marks,  «£'?r^x'^ 

Diameter,  ''.564. 

Sectiooal  area,  J2IS  sqoare  inch 


IROK,    STEEL,    AND    OTHER   MATERIALS. 
No.  2886. 
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EI«mgftti<m 
per  inch. 

SaeoessiTe 
elonnlioD 
perlnch. 

Parmanent 

Mt. 

SacoMsive 

permaaont 

set. 

Ramarka. 

Total. 

Pertqaare 

250* 
1,250 
2^600 
8,750 
5,000 
01250 
7,500 
8,750 
9,000 
9^250 
9^500 
9,750 
10,000 
10,250 
10. 000 
10^750 
11,000 
11,250 
11,500 
11,750 
12.000 
12.250 
12,500 
13.000 
13.500 
14,000 
14,500 
15,000 
15.500 
16.000 
10.500 
17.000 
17.500 
18.000 
18,6iO 
19^000 
19,500 
20,000 
20,500 
20^569 

PtnMdM. 

5,000' 
10.000 
15,000 
20,0C0 
2Sw00O 
30.000 
35,000 
88,000 
87,000 
38,000 
88.000 
40.000 
41,000 
42,000 
43,000 
.      44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50.000 
52.000 
54,000 
50.000 
58,000 
00.000 
02,000 
04.000 
60.000 
68.000 
70,000 
72,000 
74,000 
70,000 
78.000 
80,000 
82,000 
8S;20O 

Inek, 
0. 

.000138 
.000300 
.000433 
!000600 
.000707 
.000988 
.001100 
.001138 
.001167 
.001288 
.001800 
.001333 
.001400 
.002007 
.002500 
.008100 
.003767 
.00683  J 
.000767 
.008000 
.008767 
.010000 
.012167 
.014600 
.016667 
.010167 
.021983 
.024867 
.027667 
.031667 
.035000 
.030107 
.044667 
.051838 
.050000 
.0700 
.0000 
.1200 
.1400 

Iwtk, 
0. 

.000138 
.000167 
.000183 
.000107 
.000107 
.000160 
.000107 
.000033 
000034 
.000006 
.000007 
.000083 
.000007 
.000007 

InA, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

InA. 
0. 

Initial  load. 
Elastlo  limit. 

Tonsile  strongth. 

.000433 

.oouooo 



.000607 
.008000 
.000034 
.001238 
.000767 
.001233 
.002107 
.002333 
.002167 
.002500 
.00-/700 
.002934 
.002800 
.004000 

.004107 

.005500 

.007160 

.007167 

.0110 

.0200 

.0800 

.0200 

General  tummary. 

Teaaile  atnngth  per  oqnare  Inch  of  original  section ponnda..    82,200 

Blaetio  lioBii  per  aqnare  inch  of  oriKiaaTaaotlon do —    41,000 

Ktoasailon  per incn  alter mptnre Inoii..    0.1067 

SlongatSon  per  inch  onder  atrain  at  elaatio  limit do 001400 

Kedoctkmin  diameter  at  point  of  rapture.................. do...-       .004 

Bedoetion  in  area  after  mptare,  per  centum  of  original  aection .^.       21.4 

Position  of  roptate ".26fhwiiBeck 

Cbaraeter of  broken sorfiwe uranular ;  flaky  spotat  oiroMiferwoe 

Diameter  ".26  fbom  fracture,  ".48 

Eloagation  of  inch  aeetlona 'Ml,  ".14.  ".25* 
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Marks,  ^g-T^'J' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch 


No.  2887. 


.&P|»ltod1iUd«. 

jh-r  Inch, 

SoccAMSre 
pflrlBuh. 

PenruuiBiit 

permHUGDt 

ToUL 

Inob. 

Pounds. 
250 
1.250 
2.900 

t'^ 

6.290 
7,900 
8,790 
9,000 
9,290 
9,600 
9.790 
10.000 
10,290 
10.900 
10,790 
11,000 
11,290 
11,500 
11,750 
12.000 
12,250 
12,500 
13,000 
13,500 
14,000 
14.600 
19,000 
19.900 
16.000 
16,900 
17,000 
17.500 
18,000 
18,900 
19,000 
19,900 
20,000 
20.900 
21.000 
21,190 

Powndi. 
1,600 
9,000 
10,000 
19,000 
20.000 
29,000 
80,000 
39,000 
36.000 
87,000 
38,000 
89.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
60,OCO 
92.000 
94.000 
66.000 
98.000 
.    00,000 
62,000 
64,000 
66.000 
68,000 
70.000 
72.000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
84,600 

Inek. 
0. 

.000167 
.000333 
.000433 
.000600 
.000767 

.oooons 

.001100 
.001138 
.001167 
.001200 
.001233 
.001267 
.001333 
.001367 
.001400 
.001433 
.001900 
.001883 
.002733 
.004167 
.009283 
.006700 
.008667 
.010838 
.013033 
.019333 
.017533 
.  020167 

.025500 

.029000 

.  082900 

.036400 

.041333 

.046833 

.054000 

.0667 

.0767 

.1038 

.1838 

Inek. 
0. 

.000167 
.000166 
.000100 
.000167 
.000167 
.000166 
.000167 
.000033 
.00)034 
'.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000083 
.000067 
.000333 

000900 
: 001434 
.001066 
.001467 
.001967 
.002166 
.002200 
.002200 
.002300 
.002634 
.002506 
.002767 
.003500 
.003500 
.003900 
.004933 
.005500 
.007167 
.0127 
.0100 
.0206 
.0300 

InOi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

Initial  IomL 

, 

Elastic  limit 

* 

............ 



.::::::::::: 







Tensilo  8treo|{th. 

General  summary. 


Tensile  ttrsBKlh  per  sqiiAre  inch  of  original  section pounds 

Xlsslic  Unit  per  square  inch  of  original  section do 

Xloagation  per  inch  after  rapture inoh 

Xionfcatlon  per  inch  under  attain  at  elastic  limit do.. 

Beductton  in  di«neter»t  point  of  rupture do.. 

Beduetton  in  area  after  rupture,  per  centum  of  original  section 

FosltloB  of  ruptore ".65  from  ucrk 

Charaoter  of  broken  surfkce silky,  00  per  cent. ;  granular.  40  pfri,ent. 

Sloogatien  of  inch  sections .^ ".34»,".l5.".il 


81,  GOO 
45.  (>0 
I).2U0U 
.OOUO 
.114 
4».0 


TESTS  OF  IRON^   STEEL,   AND   OTHER   MATERIALS. 


215 


No.  2888. 
Marks,  S^r^^ 
Diameter,  ^'.564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loidi. 


TotftL 


PerMnore 
inea. 


Elongation 
per inch. 


Snccenive 
elongation 
per  inch. 


Permanent 
aet 


SnooeaaiTo 

permanent 

aet. 


Bamarks. 


250 
1,250 
2.600 
3»760 
A.  000 
6w350 
7,500 
8w750 
9.000 
0.250 
9.500 
9.750 
10,000 
10,250 
10.500 
10,760 
11,000 
11,250 
11,600 
11,750 
12.600 
12,250 
1^600 
13,060 
13.600 
14.006 
14,560 
15^600 
16.560 
16L600 
16,600 
17,600 
17.500 
If^OOO 
16;  500 
19.000 
161.600 
Si.  000 
30^500 
31,060 
21,300 


Poundt. 
1.000 
5.000 
10,000 
15.000 
20,000 
85,000 
80,000 
86,000 
86.000 
87.000 
88^000 
30,000 
40.000 
41,000 
43.000 
43.000 
44,000 
45^000 
46^000 
47.000 
48.000 
40.000 
60.000 
58.000 
64.000 
56.000 
68,000 
00,000 
62.000 
04.000 
66.000 
06^000 
70,000 
7^000 
74,000 
70.000 
7a  000 
80.000 
82,000 
84»000 
85^560 


0. 

. 100183 
.000300 
.000407 
.000633 
.000833 
.001033 
.001233 
.001267 
.001300 
.001367 
.091400 
.001467 
.001507 
.001083 
.001700 
.002300 
.003667 
.004067 
.005300 
.006700 
.007633 
.008533 
.010500 
.012667 
.014500 
.016667 
.018367 
.021338 
.024167 
.027167 
.080000 
.083267 
.037333 
.041800 
.040600 
.054000 
.0000 
.0733 
.0033 
.1467 


Inch. 

0. 

.000133 
.000167 
.000167 
.000166 
.000200 
.000200 
.000200 
.000034 
.000033 
.000067 
.000033 
.000067 
.000100 
.000066 
.000067 


0. 
0. 
0. 
0. 
U. 
.000033 


Initial  load. 


Xlaatio  limit. 


.001367 
.001300 


.000000 

.000833 

.001000 

.001067 

.002167 

.001833 

.002167 

.002200 

.002466 

.002834 

.003000 

.002833 

.003267 

.604066 

.004467 

.005100 

.007100 

.0060 

.0133 

.0200 

.0534 


Tenaile  atrength. 


General  summary, 

Fenafle  vtraDjcth  per  aqnare  inch  of  original  aeotion poomls..    8-'i.56D 

Etaatu limltperaqoare inch  of  original aeotion...; do  ...    43,000 

SoDinrttoB  per  inch  alter  mptore inch..    0.2400 

XloBiEntlaa  per  ineh  nnder  atrain  at  elaatio  limit do  ..    .601700 

Bednetion  in  diameter  At  point  of  mptnro do  .144 

AedBction  in araft after rapuire,  per  centom  of  original aection 44.6 

PoaitiOD  of  rapture 1".  66  from  n«»ck 

Character  of  broken  aarfiuse silky 

loflnchaeetioDS..^ .".17,  ".40*.  ".16 
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No.  3010. 

Marks, 'S^^f 

Diameter,  '^564. 

Sectional  area,  .26  sqaare  inch. 


Applied  loads. 

Elonjsation 
per  inch. 

SaocossiTe 
elonjratiaii 
per  inch. 

Permanent 
set. 

Saccessive 

portnanent 

set. 

Bemorks. 

Total. 

Per  square 
inch. 

Poundt. 

25U 

1,200 

•A  600 

8,750 

5.000 

6.250 

7,600 

8,750 

10,000 

10.250 

10,600 

10. 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.600 

18.000 

13,600 

14,000 

14.600 

15,000 

16.600 

16,000 

16,600 

17.000 

17, 500 

18.000 

18.500 

19.000 

10.600 

20.000 

20,600 

20,520 

Pounds. 
1.000 
5.000 
10.000 
15,000 
20,000 
26,000 
80,000 
36,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,  COO 
62,000 
64,000 
66.000 
66,000 
60.000 
61,000 
64,000 

oolooo 

68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82.000 
82,080 

Inch. 
0. 

.000167 
000333 
.000300 
.000633 
.000(08 
.001000 
.001167 
.001833 
.001807 
.001483 
.002183 
.003067 
.003900 
.005567 
.006467 
.007467 
.008467 
.009667 
.011600 
.014067 
.01^167 
.018700 
.021167 
.083767 
.026667 
.029900 
.088667 
.088000 
.043000 
! 048500 
.0567 
.0067 
.0800 
.1100 
.1267 

Inek, 
0. 

.000167 
.000160 
.000167 
.000133 
.000200 
.000167 
.000107 
.000166 
.000034 
.000068 
.000700 
.000934 
.000833 
.001667 
.000900 
.001000 
.001000 
.001200 
.001933 
.002467 
.002100 
.002638 
.002467 
.002600 
.002900 
.003238 
.003767 
.004338 
.005000 
.005600 
.0082 
.0100 
.0133 
.0300 
.0167 

Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jueh, 
0. 

Initiolload. 
BUstic  limit 

Tensile  strength. 



.... 

.... 

.... 

.... 

.... 

General  tummary. 

TemiDe  strength  poraqnaie inch  of  original  section ponnds..    ^080 

Blsstio  limit  per  sqaare  inch  of  original  section - do....    J5>.JJJ 

Elongation  per  inch  after  rapture tatn..    0.11JJ 

Xtongaticn  per  inch  nndersteain  at  elastic  limit do 001^ 

Bedactloa  in  diameter  at  point  of  raptare.................. ao....       .w« 

Seduction  in  area  after  raptare,  per  oentam  of  original  section ::,'Zl'Jil T^v 

Position  of  rapture 1".05  ftomneek 

Character  of  broken  surfiMe granubir;  flaky  spot  at  olreamfeMnoj 

nangationoflnohBectlona ".09,  ".M,  ".17* 
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Marks,  «^T?o^ 

Diameter,  ".5M. 

Seotional  area,  .25  sqaare  inch. 


Elongatioxi 
perinoh. 

SnoceMive 
elongation 
per  inch. 

■et. 

SncoeMive 
■et. 

Revuirko. 

TotaL 

^^iST^ 

Pmmdt. 
200 
1.280 
S,500 

6^000 

8.250 
7.500 
8,750 
10.000 
10.250 
10,500 
10.750 
11,000 
11.258 
11,500 
11.750 
12.000 
12.2S0 
12.500 
IS.  000 
13,500 
14,000 
14.500 
15.000 
15.500 
16.000 
18.500 
17,000 
17.500 
18.000 
18.500 
18.000 
18,500 
20,000 
90^480 

PoWHdS, 

1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
80,000 
85.000 
40.000 
41,000 
42,000 
43.008 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,000 
54.000 
66,000 
58.000 
80.000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,960 

Jim*. 
0. 

.000167 
.000388 
.000500 
.000667 
.000888 
.001000 
.001167 
.001367 
.001400 
.001567 
.002000 
.003007 
.004000 
.003267 
.006333 
.007500 
.008533 
.009067 
.011783 
.014667 
.017338 
.019500 
.022000 
.024667 
.027300 
.030667 
.034333 
.038333 
.043333 
.049333 
.0567     . 
.0700 
.0900 
.1400 

IfUh. 

0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000107 
.000200 
.000033 
.000167 
.000433 
.001067 
.000933 
.001267 
.001006 
.001167 
.001033 
.001134 
.002066 
.C02U34 
.002006 
.002167 
.002500 
.002067 
.002833 
.003107 
.003C00 
.004000 
.OOliOOO 
.006000 
.007367 
.0133 
.OVOO 
.0300 

Imeh. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Inttiillotd. 
XUftieUmil 

TenailoitreDKth. 

............ 

General  iummary. 


Teaafle  etraogth  per  eqnaTo  inch  of  oiisinsl  eection poanda..    81.980 

Eleetle  limit  per  eqoere  inch  of  originafMCtion '. do....    41,000 

Si0Btgntion  per  inch  after  mpture inoh..    Oi  1038 

SleocBtioB  per  inch  under  strain  at  elasticUmit do 001400 

KedvctioB  in  diameter  at  point  of  mptore do 104 

Seduction  in  area  after  rapture,  per  centum  of  original  eection 88.8 

PoaitiMi  of  mp^are ".OOftomneok 

Cuaraeterof  hroken  surface granular;  radiating  ftom  a  flaky  spot  at  olrcumferenee 

—         •    loflnehsootiona ^ «.lflt"a8fc''J8» 
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ITo.  3012. 

Diameter,  '^.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

EloDfcation 
per  Incb. 

SnccesslTe 

Permanent 
set. 

Snoeeestve 
permanent 

Bamsrka. 

TotaL 

Per  square 
inch. 

Pounds. 

250 

1,250 

2.500 

8,750 

6^000 

8,250 

7,500 

8,760 

9,000 

9,250 

9,600 

9,760 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11.750 

12.000 

12.250 

12,500 

13,000 

13,500 

14,000 

14,500 

16,000 

15,500 

18,000 

16,500 

17,000 

17,600 

18,000 

18,6'K) 

10,000 

19,500 

20,0U0 

20,400 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
85.000 
38,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
48.000 
47,000 
48,000 
49.000 
60,000 
62,000 
64,000 
66,000 
58,000 
80,000 
62.000 
64,000 
06,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78^000 
80,000 
61,800 

JfMft. 

0. 

.000183 
.000267 
.000400 
.000567 
.000733 
.000900 
.001067 
.001100 
.001167 
.001200 
.001283 
.001333 
.002200 
.001333 
.003667 
.006867 
.007433 
.008867 
.009667 
.010400 
.011333 
.012167 
.014500 
.016500 
.018933 
.021467 
.024333 
.027238 
.030400 
.034500 
.038667 
.043500 
.048867 
.0533 
.0633 
.0767 
.1000 
.1587 

JfMft. 

a 

.000133 

.000134 

.000133 

.000167 

.000168 

.000187 

.000187 

.000033 

.000067 

.000033 

.000083 

.000100 

.000887 

.002133 

.001384 

.001000 

.000786 

.001234 

.001000 

.000733 

.000933 

.0U0834 

.002333 

.002006 

.002433 

.002331 

.002866 

.002900 

.003167 

.004100 

.004167 

.004833 

.005167 

.0044)33 

.OIUO 

.0134 

.0233 

.0567 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

InA. 
0. 

Initial  load. 
Xlaatlollmil 

Tensfle  strength. 



General  summary. 

Tensile  stn^nirth  per  sqnsre  Inch  of  orlKinnl  section pounds..    81,800 

Elastic  limit  per  aquare  iiioh  of  original  section .do 39,000 

Elongation  pur  iDca  after  rapture inoh.  J*  0.28SS 

ElongMtiitn  per  inch  nnder  strain  at  elastio  limit do 001S3 

Reduotion  in  diameter  at  point  of  mptare do 184 

lU'ductlon  in  area  after  ropture.  per  centum  of  original  section 49.7 

Position  of  rupture ".SSfhmneok 

Character  of  broken  surface ailky 

Elongation  of  inch  sections ".14,  ".U^  "J8* 


TESTS   OF   ISOK,    STEEL,    AKD   OTHEB   MATERIALS. 


219 


No.  3083. 
Marks,  "jg-T^jT 
Diameter,  ".5C4. 
iSectioosl  area,  .25  square  inch. 


Applied  loftda. 

Elon^tion 
per  mob. 

SnoceftAlre 
eloDieation 
per  inch. 

Permanent 
set. 

Successive 

permaneut 

set 

Bemarks. 

ToUL 

Per  MDWe 
inch. 

PoundM. 
250 
1.250 
2.600 
8,750 
6.000 
«,260 
7,500 
8,750 
9,000 
9,250 
9,500 
9.750 
10. 000 
10.260 
10.500 
10.750 
11.000 
11.250 
11.500 
11.750 
li.000 
12.2S0 
12.500 
13.000 
13,500 
14.000 
14.500 
15.000 
15.500 
•      J6.000 
16,500 
17.000 
17.500 
18.000 
18.500 
19.000 
19,500 
».000 
20,600 
21^680 

Powndt. 
1,000 
6,000 
10,000 
15.000 
20,000 
26.000 
30,000 
36,000 
36,000 
87.000 
38,000 
89,000 
40,000 
41,000 
42,000 
43.00a 
44.000 
45.000 
46,000 
47,000 
48.000 
40  UOO 
60.000 
62.000 
64,000 
66.000 
58.000 
60.000 
62,000 
64,0UO 
06.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
82.320 

Inek. 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000067 
.001133 
.001167 
.001167 
.0U1200 
.001267 
.001333 
.001367 
.001400 
.001633 
.004000 
.00o333 
.006333 
.007333 
.008333 
.000333 
.010667 
.012467  . 
.U14667 
.016900 
.019333 
.  0217. 3 
.024667 
.027667 
.031033 
.034  67 

.044500 

.049867 

.0667 

.0667 

.0767 

.1100 

Inch. 

0. 

.000133 
.000167 
.000167 
.000169 
.000167 
.000167 
.000166 
.000034 

0. 

.000033 
.000067 
.000U66 
.000034 
.000033 
.000233 
.002367 
.001333 
.001000 
.UOIUOO 
.0010(^0 
.OOIOUO 
.001234 
.001900 
.(•02200 

.002433 
.002400 
.  002934 
.0u29U0 

.0U3034 

.004266 

.  005567 

.005367 

.006833 

.0100 

.0100 

.0333 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IfkdL 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

Gottoral  summary. 

Tesailestreogth  per  square  inch  of  orieinal  section ponnds..    82,820 

KlastiVlnnIt per sqoaito inch  of  original  section do....    42,000 

Elongation  per  inch  after  ruptaro inch..    0.1167 

EloogaUmi  per  inch  under  strain  at  elastic  limit do 001400 

Krdnction  in  diameter  at  point  of  rupture    do 044 

Boilaction  in  area  after  rapture,  per  centum  of  original  section 16.0 

Poeitkm  of  mptnre 1".  10  from  neck 

Charaetcrof  bfokensarfiice ;;k';TO*!?H[r 

BioogaSiooofinohaeoUons 'M0.'M2,'Ma* 
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No.  3084. 
MarKSy  M  T«  o 
Diameter,  ^'.564. 
Sectional  area,  .25  square  loch. 


Applied  loadB. 

Elongation 
porlnoh. 

Sncoemiye 
elongation 
per  inch. 

Permanent 

aet. 

SncceasiTe 
aet. 

Bemarka. 

Total. 

Per  sqaare 
inch. 

Poundt. 

250 

1,250 

2,500 

8,750 

6,000 

6,250 

7.500 

8,750 

8,000 

8,250 

8,600 

8,760 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

18,000 

13.600 

14,000 

14.500 

16.000 

15.500 

16.000 

16,500 

17,000 

17,600 

18,000 

18,500 

19,000 

18.500 

20,000 

20,500 

20,660 

Ponndt. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
85,000 
86,000 
87,000 
88,000 
38,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
48,000 
60.000 
62.000 
64,000 
56,000 
68,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78.000 
80,000 
82,000 
82,240 

JfMft. 

a 

.000138 

.000800 

.000438 

.000600 

.000797 

.000088 

.001167 

.001238 

.001267 

.001333 

.001867 

.001483 

.001533 

.001867 

.004000 

.005467 

.006238 

.006033 

.007000 

.008000 

.008833 

.011000 

.013200 

.015200 

.017433 

.010867 

.022467 

.025833 

.028383 

.031567 

.036500 

.038833 

!045600 

.051067 

.050333 

.0700 

.0800 

.1267 

.1683 

Jim*. 
0. 

.000183 
.000167 
.000183 
.000167 
.000167 
.000166 
.000234 
.000066 
.000034 
.000066 
.000034 
.000066 
.000100 
.000334 
.002133 
.001467 
.000766 
.000700 
.000867 
.001100 
.000838 
.001167 
.001200 
.002000 
.002283 
.002434 
.002600 
.002866 
.003000 
.003234 
.008838 
.004433 
.005567 
.006167 
.007666 
.010667 
.0200 
.0367 
.0266 

Tneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Imeh. 

0. 

Initial  load. 
Elaatlo  limit 

Tensile  ntrrns^th. 

€^meral  summary. 

Tensile  strenirtli  per  aqnare  inch  of  original  aeotion  ponnda.. 

Elaatio  limit  per  aanare  inch  of  original seotiom do  ... 

Elongation  per  inch  after  mptnre inch.. 

Elongation  per  inch  nnder  strain  at  elastic  limit do 

Kednctlon  in  diameter  at  point  of  mptnre do.... 

Kedoctionin  areaafter  mptnre, per  centam of  original aection _    . 

Position  of  mptnre 1".  70  fhmi  neok 

Character  of  broken  snrfaoe granolar ;  radiating  from  a  dnll  spot  at  the  dronmferenee 

Elongation  of  inch  sections 'M8,".8a*,''.2l 

Diameter  ".85  firom  point  of  raptore ....".46 


a.  MO 

40,000 

O.S233 

.001433 

.074 

24.6 
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No.  3085. 
Marks,  M  Tm  M 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 


Applied  loiidtf. 

perinoh. 

SoooeaelTe 
elongfttion 
per  inch. 

Permaaent 
aet. 

Saoceeaire 

permanent 

aet. 

Bemarka^ 

TotaL 

Per  nqnare 

P^ndM. 

350 
1.250 
2,500 
8.750 
6,000 
e.250 
7.600 
8.750 
9.000 
9.250 
9.500 
9.750 
10.000 
10,250 
10,500 
10.750 
11.000 
11,250 
11,600 
11.750 
12.000 
1^260 
12.500 
18.000 
13.500 
14.000 
14,500 
15.000 
16.500 
16.000 
16.500 
17.000 
17.500 
18,000 
18.500 
19.000 
19.500 
20.000 
20^460 

Pounds. 
1,000 
^000 
10,000 
16,000 
20.000 
25,000 
80.000 
35.000 
38,000 
37,000 
38.000 
89.000 
40.000 
41,000 
42,000 
43,000 
44.000 
45.000 
46.000 
47.000 
48,000 
49.000 
50,000 
52.000 
54.000 
56,000 
68.000 
60.000 
82.000 
64,000 
86.000 
68,000 
70,000 
72.000 
74.000 
76.000 
78.000 
80.000 
81,840 

Inch, 
0. 

.000167 
.000333 
.000500 
.000638 
.000800 
.000067 
.001133 
.001167 
.001200 
.001233 
.001267 
.001400 
.001687 
.003733 
.005000 
.005833 
.006700 
.007767 
.008700 
.009567 
.010233 
.011333 
.013733 
.016833 
.018233 
.020P67 

.  o:5767 

.029000 

.032000 

.036033 

.040667 

.046C67 

.052.-^)0 

.060000 

.0667 

.0833 

.1300 

IndL 
0. 

.000167 

.000166 

.000167 

.000133 

.000167 

.000167 

.000166 

.000034 

.000033 

.000033 

.000034 

.000133 

.000267 

.002UC6 

.001207 

.000833 

.0008<»7 

.001067 

.000033 

.000867 

.000066 

.001100 

.002400 

.  002100 

.002400 

.002434 

.002366 

.002734 

.  00J233 

.  (K):v000 

.004033 

.004634 

.OOoOOO 

.OOOKKI 

.  007r.0O 

.0067 

.0160 

.0467 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Initial  load. 
Elaatiolimik 

Teontle  ntrenj^th. 

General  eummarjf. 


Tenaile  atrenietli  per  aqnare  inch  of  original  soction pounda. 

Xlaatio  Droit  per  fioaare  inch  of  original  section do... 

Elongation  per  iocli  after  rupture inch. 

Kloogation  per  inch  under  atrain  atelantio  limit do... 

Bedoction  in  diameter  at  point  of  rupture do....       

Bednetion  in  area  after  rapture,  per  centum  of  original  section 49.7 

Position  of  raptare r'.26fh>m  neck 

Characuir  of  broken  surface silky 

HongaaonofinchaectioDa ".14,  ".83*.  ".26* 


81,840 
89.000 
0.2433 
001267 
164 
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No.  2834. 
Marks,  ^^'^^y 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 


Applied  loAdt. 

1E1nn0w*(A<« 

SaooeMive 
eloDi^ioii 
per  loch. 

set. 

Sacceaeive 

permanent 

aet. 

Bemarka. 

TodO. 

Peraqnare 
inch. 

per  inch. 

Potmdt. 

250 

1,250 

2.500 

8.730 

5.000 

6.250 

7.500 

8.750 

9.000 

9.250 

9.500 

9.760 

10,000 

10,250 

10.500 

10.750 

11,000 

11,250 

11.500 

11,750 

12,000 

18,250 

12.600 

13.000 

18.600 

14.000 

14.600 

16.000 

15,600 

16,000 

16,b00 

17,000 

17.600 

18.000 

18.600 

19.000 

19,600 

20,000 

20,300 

PwmdM. 
.1.000 

6.000 
10,000 
15.000 
20.000 
26,000 
80.000 
35,000 
86,000 
37.000 
38,000 
39.000 
40,000 
41,000 
42.000 
43.U00 
44.000 
45,000 
46,000 
47,000 
48.000 
40,000 
60;  000 
62,000 
64.000 
66.000 
68.000 
60,000 
62.000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
81.200 

Inch. 
0. 

.000!33 

.000267 

.000400 

.000567 

.000767 

.000938 

.001133 

.001167 

.001200 

.001267 

.001300 

.001367 

.001438 

.004467 

.002200 

.004000 

.005700 

.006688 

.007633 

.008900 

.000738 

.01U833 

.0)3500 

.016738 

.018500 

.021100 

.024288 

.027267 

.030567 

.036500 

.030838 

.045567 

.051888 

.0600 

.0700 

.0867 

.1100 

.1667 

0. 

.000133 
.000134 
.000133 
.000167 
.000200 
.000166 
.00020a 
.000034 
.000033 
.000067 
.000038 
.000067 
.000006 
.000034 
.000738 
.001800 
.001700 
.000083 
.001000 
.001267 
.000633 
.001100 
.002667 
.002233 
.002767 
.002600 
.  003138 
.003034 
.003300 
.004933 
.004383 
.005734 
.006266 
.008167 
.0100 
.0167 
.0233 
.0567 

Inch. 
0. 

Inch. 

Initial  load. 
ElaadoUmit. 



.000033 

.000083 

.000033 

1 

. 

1 



1 



:::::;:::::. 

1 



Tensile  stron^^tb. 

General  eummary, 

Tenaile  atrengtii  per  aqoftre  inch  of  orifrinal  section 1 ponnda..    81.200 

Elastlo limit  per  sansre  inch  of  originAl  section do  ...    42^000 

Elongation  per  inch  after  mptnre indi..    0.^400 

Elongation  per  inch  under  strain  at  elastic  limit do 001467 

BeduoUon  In  diameter  at  point  of  rapt  are do 164 

Bed  action  in  area  after  rnptare,  per  centum  of  original  section 49.7 

Position  of  rupture ".90  fVom  neck 

Character  of  broken  surface silliy 

Elongation  of  inch  sections ".40*,  ".18,  ".14 


Sz^zc/i.  cani/e7'3e^  JRz/^le*S' 


t/ut'^  i€z:6G  K7io.2S 


^^^ree^cA 


KTfCu^zZe- 


K :Z'3.%3-^  _  _    _^  |t :zs,3y^  - 


H  Ex  No  16  90,  t. 
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Marks,  ^b'^t?.^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


No.  2835. 


^er 

Saoo00aTe 
ekmeation 
periDoh. 

MU 

SncoeMive 

permuiont 

set. 

BADuurlu. 

Total. 

^lST* 

Tmmdg, 

SSO 
1.280 
S.600 

8.760 

8.000 

6.280 

7,500 

8,750 

0.000 

0.280 

0.500 

0^760 

10.000 

10.280 

10L500 

10^790 

11.000 

11,600 

12,000 

12,500 

18.000 

18.500 

14.000 

14.600 

15^000 

15^500 

10.000 

10,500 

17,000 

17.500 

18.000 

18.500 

10.000 

10^400 

Pmmdt. 
1,000 
6,000 
10,000 
16.000 
20,000 
25.000 
80.000 
85.000 
86.000 
87.000 
38.000 
80.000 
40,006 
41,000 
48.000 
43.000 
44.000 
46,600 
48,000 
50,000 
52,000 
64.000 
56,000 
68,000 
06,000 
62,000 
64,000 
06.000 
68,000 
70.000 
73.000 
74,000 
76.600 
77,000 

Inch, 
0. 

.000283 
.000438 

:000700 
.000867 
.001033 
.001200 
.001238 
.001267 
.001367 
.005067 
.006700 
.007538 
.008700 
.008833 
.010700 
.012800 
.014067 
.017567 
.080100 
.022700 
.020000 
.028067 
033000 
'.036667 
.042333 
.047338 
.054200 
.062667 
.0733 
.0000 
.1100 
.1833 

Inch. 
0. 

.000238 
.000200 
.000167 
.OCOIOO 
.000107 
.000166 
.000167 
.000038 
.000034 
.000100 
.004600 
.000738 
.000833 
.001167 
.001118 
.0008lf7 
.002100 
.002167 
.002600 
.002633 
.002600 

! 003067 

.003933 

.003667 

.005660 

.005000 

.006867 

.008467 

.010633 

.0167 

.0200 

.0733 

Inch. 
0. 
0. 

a 

.000038 

Inch. 
0. 

iDitialloftd. 
SImUo  limit. 

TenailA  strength. 

'"."660033" 

.000088 

0. 





General  aummarg* 

Tensile  ttiengthpsrsqiuffeineli  of oriclii*!  section pounds..    77,600 

BXssticlimit  per  sqnftre  inch  of  ortgind  section do 87,000 

JRoDiBStion  per  inch  afterrnpture inch..    0.2400 

XIoajsBtioB  per  inch  nnder  strain  st  elsstlo  limit do 001267 

RedaetionfndUaMler  at  point  of  rapture do 144 

Bednction  in  area  afterraptore,  per  oentnm  of  original  section 44.6 

PdaitMn  of  rapture ".16  from  middle 

Character  of  Roken  sorface silky 

jenongatkm  of  inch  sections m ".14,  ".41*.  ".17 
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Marks, 'g-T^ 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  loch. 


No.  2836. 


Applied  loads. 

Elongation 
permoh. 

SnocewiTe 
elongation 
per  inch. 

Pennanent 
set. 

Sncceeaive 
permanent 

Mt. 

Bemarka. 

Tobl. 

PersquAre 
tnffh. 

Paundt. 

250 

1,250 

8,500 

8,760 

6,000 

6.280 

7,500 

8,750 

9,000 

9.230 

9,500 

9,760 

10,000 

10,250 

10,500 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

18,000 

18,600 

14,000 

14,500 

15,000 

15,500 

16.000 

16,600 

17,000 

17.500 

18,000 

18.500 

19.000 

19,500 

20,000 

20,200 

Paundt, 
1,000 
^000 
10.000 
15.000 
20,000 
25,000 
30.000 
85.000 
86.000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
64,000 
50.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
80,800 

Inch, 
0. 

.000200 
.000400 
.000667 
.000733 
000900 
.001067 
.001267 
.001333 
.001367 
.001433 
.001467 
.001583 
.001567 
.001633 
.001767 
.005833 
.006500 
.007467 
.008400 
.009333 
.010600 
.011000 
.013900 
.016567 
.018033 
.021833 
.024867 
.  028167 
.031600 
.036000 
.040383 
.016333 
.052667 
.0600 
.0733 
.0900 
.1133 
.1667 

Inch. 
0. 

.000200 
.000200 
.000167 
.000166 
.000167 
.000167 
.000200 
.000066 
.000034 
.000066 
.000034 
.000066 
.000034 
.000066 
.000184 

004066 
.000667 
.000967 
.000933 
.000933 
.001267 
.001000 
.002300 
.002067 
.002366 
.002900 
.003034 
.003300 

.004400 

.004383 

.006000 

.006334 

.00-/333 

.0133 

.0167 

.0233 

.0534 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Elaatlolimit. 

Tenaile  strength. 

—.000033 

—.000083 

0. 

.000033 



General  sumtnary. 


Speciflo  grayity  . 
Hardn 


7.8638 

l&fiO 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    80,800 

Elastic  limit  per  sonaro  inch  of  original  section do  ...    48,000 

Elongation  per  Incn  after  mptnre inch..    0.23b7 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001633 

It4)daction  in  diameter  at  point  of  mptare do 154 

Bedaction  in  area  after  ruptare,  per  centum  of  origioal  section 47.8 

Position  of  roptnre 1"  from  neck 

Character  of  broken  sarfaco silky 

Elongation  of  inch  sections ".87*.  ".21,  ".13 
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Marks,  »S'>i'' 

Diameter,  ''.56L. 

Sectional  area,  .25  square  inch. 


Ho-  2837. 


'^& 

SnoMMive 
elongation 
perinoh. 

Pennanent 

SnoceiwiTe 

permanent 

Bet. 

Bemarks. 

ToteL 

PerMOAre 
ifich. 

280 
1,250 
2,600 
8,760 
6^000 
0,250 
7.600 
8,756 
9.000 
9,280 
9.600 
9,750 
10,000 
10,250 
10,500 
10,750 
U.000 
11.250 
11,500 
11.750 
12.000 
1X250 
12.500 
13.000 
13.500 
14.000 
14,500 
15.000 
15^500 
14^000 
1^500 
17,000 
17,500 
18,000 
18,600 
19,000 
101500 
20.000 
80,300 

Powd9. 
1.000 
6,000 
10,000 
15,000 
20.000 
26,000 
80.000 
35,000 
86,000 
87.000 
88.000 
89,000 
40.000 
41.000 
42,000 
43.000 
44,000 
46,000 
48,000 
47.000 
48.000 
49.000 
60.000 
52,000 
64,000 
56.000 
5a  000 
00.000 
68,000 
64.000 
66.000 
68.000 
70,000 
72,000 
74,000 
70,000 
78,000 
80^000 
81,200 

Inch. 
0. 
.000183 

!000467 
.000633 

.000800 
.000987 
.001200 
.001233 
.001300 
.001367 
.001483 
.003233 
.006033 
.006900 
.007)47 
.008800 
.009800 
.010733 
.012200 
.012767 
.013867 
.015007 
.017283 
.020067 
.022700 
.025667 
.029000 
.082667 
.036833 
.040733 
.046333 
.052333 
.0633 
.0700 
.0867 
.1067 
.1667 
-    .2000 

Inch. 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000-233 
.0000:13 
.000067 
.000067 
.000066 
.001800 
.002800 
.000807 
.000907 
.000033 
.001000 
.000933 
.001487 
.000567 
.001100 
.001200 
.002160 
.002834 
.002633 
.002967 
.003838 
.008667 
.003666 
.004400 
.005000 
.006000 
,010967 
.0007 
.0167 
.0200 
.0500 
.0483 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 
ElastioUmlt 

Tensile  strength 

General  »ummary. 

Tensile ttmiftii per  sqnm inch  of  otifflna]  section pounds..    81,200 

Zlsstie  Umlt  per  square  incb  of  original  section do 89,000 

IPongatwwi  per  tncn  after  mptnre inch..    0.2100 

Xloncation  per  inch  under  strain  at  elastic  limit do....  .001433 

Bednctkm  in  diameter  at  point  of  rapture do 094 

BednetkM  in  area  after  rupture,  per  centum  of  original  section 80.6 

PosttloB  of  rapture 1".60  from  neck 

'  Character  of  oroken  surface granular;  dull  spot  at  the  circumference 

JDongBtSon  of  inch  sections ".19, ''.29*, 'M6 

H.Bx.16 ^16 
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JUarKB,    M  Ti4  O 


No.  2838. 


Diameter,  ^'.564. 

Sectional  ai'ea,  .25  Rquare  inch. 


AppUedlMd^ 

Elongation 
per  Inch. 

Sooceaaive 
elongation 
per  inch. 

set. 

SuooeaalTe 

Bemarka. 

TotaL 

Per  square 
inob. 

Pounds. 
250 
1,250 
2,500 
3.760 
6.000 
6,250 
7,500 
8.750 
9,0(>0 
9.250 
9.500 
9.730 
10,000 
10,250 
10.500 
10,760 
11,000 
11,250 
11.500 
11,750 
12,000 
12. 2.50 
12,500 
13,000 
18,500 
14,000 
14,500 
15.000 
15,500 
16,000 
16,500 
17,000 
17.500 
18.000 
18,500 
19. 000 
19.500 
20.000 
20,500 
21,000 

Pounds. 
1,000 
5.000 
10.000 
16,000 
20,000 
25,000 
30,000 
85,000 
86.0J0 
37.000 
88,000 
39.000 
40.000 
41.000 
42, 000 
43,000 
44.000 
45.000 
46,000 
47.000 
48.000 
49.000 
60,000 
52.000 
54.000 
56  000 
68,000 
60, 000 
62,  000 
64.000 
66.000 
68.  Olio 
70,  (UK) 
72,  000 
74.000 
70.000 
78. 0(K) 
80.  000 
82. 000 
81,000 

Inch. 
0. 

.000133 
.000367 
.000567 
.00<»667 
.000833 
.001000 
.001200 
.001233 
.1*01267 
.001^00 
.001333 
.  0<I1367 
.001467 
.001500 
.001567 
.001667 
.  002100 
.004733 
.005100 
.006167 
.007000 
.008100 
.010433 

.012.5;b* 

.014867 

.017000 

.  01fl.?67 

.02.'700 

.025333 

.029000 

.032167 

.030607 

.040700 

.047067 

.054333 

.0667 

.0733 

.0967 

.1567 

Inch, 
0. 
.000133 

.000234 
.  OOOVOO 
.  000100 
.000166 
.000167 
.  000 JOO 
.000033 
.  0000:14 
. 000033 
.     .  000tl33 
.OOOOM 
.OOOLOO 
.000033 
.000067 
.000 100 
.000733 
.602333 

. 001067 

.0008:i3 

.001100 

.002333 

.002100 

.OOiS.'rt 

.002133 

.002367 

.003333 

.  0026:13 

.003667 

. 003667 

.(HI4000 

.004o:{3 

.  006307 

.007266 

.012367 

.0006 

.0234 

.0600 

Jnck, 

0. 

0. 

0. 

0. 

0. 
.000033 
.000033 

.0000;^ 

IneK 
0. 

Initial  load 
SlaatloUmit 

Tenoile  atrpnjcifa. 

.006033 
.0 
.0 



::::::;:;:::i  "::::::::* 

........... 

General  eummaty. 

Tensile  atrength  per  square  inch  of  original  «ecHon pounds       84  060 

Elastic  limit  per  Bonare  inch  of  original  section ,lo    *"    43!o60 

Elongation  per  inch  after  rupture ".] inch  '    0  2200 

Elongation  per  inch  under  strain  at  elastic  limit 1 do    '"    001567 

Reduction  in  diameter  at  point  of  rupture "".doll!  '       144 

R«*dnction  In  area  after  ruptu  re,  per  centum  of  origiual  section V.V.V. .". . .  ..I"        44  6  . 

Piisition  of  rupture ^'75*fVt>m  neck  ' 

Character  of  Ijroken  surface l..lV.!iy.y.r.y.iilkyVt"ii>'of  granulation 

Elongation  of  inch  sections ,.. ".iS,  ".ML '.SS* 


^EBSTS  OF   IBON«    STEEL,    AKD    OTHEB   MATERIALS. 
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94^2839. 

Marirn    ^OnUnT 
jnOTKB,    MT„M 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

Eloxifeation 
porinob. 

BoccesRiTe 

Permanent 

aet. 

Soooeasiye 

permanent 

set. 

Bemarka. 

TotaL 

FerMoare 
ineh. 

Ptmnds. 

250 

1.250 

2.500 

8.750 

S.O0O 

6.250 

7,500 

8.730 

9.000 

9.2J0 

9.500 

9.750 

10.000 

10,250 

.10,500 
10.750 
U,000 
11,260 
11,500 
11,750 
12,000 
12,250 
12,500 
18,000 
13.600 
14.000 
14.500 
15,000 
15,500 
16,000 
16,500 
17.000 
17,500 
18.000 
l^SOO 
19^000 
19^500 
20.000 
20.500 
29.900 

Poundt, 
1,000 
5.0O0 
10.000 
16,000 
20,000 
25,000 
80.000 
35.000 
36,000 
37.000 
88.000 
89.000 
40,000 
41,000 
42.000 
48.080 
44.000 
46,000 
46,000 
47.000 
48.000 
49,000 
50,000 
52.000 
54.000 
56^000 
58,000 
00,000 
62.000 
64.000 
66^000 
68,000 
70.000 
78.000 
74.000 
78^000 
78.000 
80.000 
88.888 
88.600 

InOt. 
0. 

.000188 
.000800 
.000467 
.000633 

.001000 
.001167 
.001200 
.001267 
.001300 
.001888 
.001438 
.001467 
.001538 
.002600 
.003700 

;006288 
.007188 

'.000067 
.010188 
.012838 
.014867 
.016500 
.019083 
.021767 
.094867 
.037588 
.03:000 
.034607 
.030367 
•  044800 

ioooo 

.0687 
.0787 
.0987 
.1633 

Jim*. 
0. 

.000133 
.000167 
.000107 
.000166 
.000200 
.000167 
.000167 

!o00067 
.000038 
.000038 

!oooioo 

.000034 
.000060 

.001067 
.001100 
.001638 
•  000900 

.000084 
i 001000 
.001066 
.002200 
.009084 
.008183 
.002583 
.002734 
.002000 
.003106 
.003467 
.003667 
.004000 
.005088 

! 009067 

.0067 

.0100 

.0200 

.0666 

IfUk. 

0. 
0. 
0. 
0. 
Ol 
6. 

Ol              i 
.000088 

Jim*. 
0. 

Ibitlid  load. 
BlaotieUmit. 

Tensile  ntrengtb. 

-:006088- 

|. ••••-..-•. 



............ 

..,.., 

General  eummary, 

Specifle Kcavliy. >-.■••••••..--.•--..•-..... •-•.•..> 7. 8403 

Hiinlneaa 14.10 

Teoalle atreBfEth  per  aqoare inch  of  oriclnal  seetion pounds..    83,600 

SiastSe  UsBla  per  aQnare  laah  of  original  aeotion do —    42,000 

Stonisatton per imota aAer mptara inch..    0.2100 

nanntledpeviBcb  under  atfaki  at  elastic  Umit « do 001533 

mSSSSm  to  illMiiatao  ■»  point af  rapftwo do 154 

BednaCiOBla  ara^  after  w^ptwrat  par  oantnm  of  original  aaetlan ^ 47.2 

Poaltlim  «f  mptnre ".70fromneok 

Chanoierof  teoMBOwflMO •, ailkv 

I  Ok  IB0D  aaOOMBO •  •••••■.••••••••••••■■••■.^^•■••••••••••••••■••.••••■•••••••A  .BO^y    .18^    .U 


228  TESTS   OF   lAON,  STEEL,  AND    OTHEK   MATE&IAJUS. 

No.  2823. 


Marks,  ^S^tITi'^ 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


AppUedloftdt. 

Bloiipitlon 
per  iiioh. 

SaooeasWe 
elongation 
perinoh. 

Permanent 
let. 

Sncoeeaire 

permanent 

aet. 

BemaAa. 

Total 

F«r  sqnara 
Inch. 

Paundt. 

250 

1,260 

2,600 

8,750 

6.000 

6.260 

7,500 

8,750 

9,000 

9,260 

9,500 

9,750 

10,000 

10.250 

10.500 

10,750 

11,000 

11,260 

11,600 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16.000 

16.600 

17.000 

17,500 

18.000 

18.600 

19,000 

19.600 

90.000 

»,4M 

J^nmdt, 
1,000 
6.000 
10.000 
16,000 
20.000 
26.000 
89.000 
86,000 
86,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42.000 
48.000 
44.000 
45.000 
46,000 
47,000 
48.000 
49.0U0 
60.000 
52,000 
54,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76^000 
78;  000 
80,000 
81,810 

Inek, 
0. 

.000138 
.000333 
.000500 
.000667 
.000833 
.001000 
.001167 
.001200 
.001233 
.001267 
.001800 
.001333 
.001400 
.001500 
.001507 
.002533 
.003500 
.004833 
.006167 
.007500 
. 008067 
.  009'>00 
.011333 
.013067 
.016333 
.018667 
.021333 
.023667 
.027000 
.030333 
.034000 
.038333 
.043667 
.0638 
.0600 
.0738 
.0900 
.1400 

Imoh. 
0. 

.000133 
.000200 
.000167 
.000167 
.000166 
«.  000167 
.000167 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000100 
.000067 
.000906 
.000967 
.001333 
.001334 
.001333 
.0:)1167 
.000833 
.001833 
.002334 
.002666 
.00*2334 
.002606 
.00-2334 
.003333 

; 003667 

.004333 

.005334 

.009683 

.0067 

.0133 

.0167 

.0500 

IndL 

a 

0. 
0. 
0. 
0. 
0. 
0. 

JiMJL 

0. 

Initial  load. 
XlaayeUmlt 

•• 







'* 

Omieral  Bummary. 

Tenaile  strength  per  square  Inch  of  original  section poanda.. 

Blasticlimlt  per  square  inch  ut*  origiuaT  section do 

ElobKation  per  inoa  aft«r  rupture     ineh.. 

Bloniratiun  per  inch  under  Mlrain  at  elastic  liuilt do.... 

Itedaction  in  diameter  at  point  of  rapture ....— do.... 

Beduction  in  area  aftermptora,  per  oentnm  of  original  section • 

Poaltionof  rupture.. • • •••.•••••.I"  frc 

Chaiaoter  of  broken  snriiMM aUkji  dereloped  flne  oiaeka  fai  aorftne  of 

UongatioBOif Inoh iootiioni  ■•.»•■.■••»..■.••»..•..■■.■■■•..■»■■■.«««.»».■.».■— ■.■■•.••*^«1^*^.18; 


81,840 
48,000 
0.2000 
.001567 
.154 
47.2 


S  -ctzc/l-  ccmi/er'^e'^jReJ^lBiy 


^Zzz3&  .Tyb.  ^7 


tS^^^^t^ziZ^ 


\t Jl^.37<S H 


H  Cx  No  16  50,1. 


TESTS   OF   IBOKy    STEEL,.  AND   OTHER   MATERIALS. 
No.  2824. 

IkfarlrA    8  On  Bar  T 

Diameter,  ^'.664. 

Sectional  area,  .26  sqaare  inch. 
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Applied  iMds. 

Elongatloii 
perfiBoh. 

SnooeiaiTe 
•longation 
perlnoh. 

Permanent 
set. 

SaooetsiTe 

permanent 

■et. 

Bemwks. 

ToliJ. 

Peraqoaie 

280 
1,280 
2,600 
J780 
8^000 

7^800 
8.760 

Sooo 

0.290 
0^600 
^780 
10,000 
10^280 
10,500 
10.750 
11,000 
11,250 

12^600 
18,000 
12^860 
14,000 
14.800 
18^000 
15,600 
16^000 
16,800 
17.000 
17,800 
18,000 
18,800 
IS^OOO 
10.800 
20,000 
20.100 

PkMMMlt. 

1,000 
5^000 
10.000 
16.000 
20,000 
28,000 
80.000 
80.000 
80^000 
87,000 

saooo 

88,000 
40.000 
41,000 
42.000 
43^000 
44.000 
.    48^000 
46.000 
47.000 
48,000 
48^000 
60.000 
62.000 
64,000 
60,000 
08.000 
00.000 
62.000 
04.000 
66.000 
68.000 
70.000 
72^000 
74.000 
70,000 
78.000 
80.000 
80,400 

JndL 
0. 

.000133 
•  000300 
.000407 

.000800 
.000807 
.001100 
.001138 
.001200 
.001267 
.001300 
.001883 
.001833 
.001400 
.001707 
.003838 
-O063'i8 
.007667 
.008333 
.008007 
.010833 
.011333 
.013333 
.015067 
.018338 

.o<;ooe7 

.023338 

.026667 

.020007 

.033333 

.037333 

.042067 

.048388 

.036000 

.0007 

.0838 

.1107 

.1600 

JndL 

0. 

.000133 
.000107 
.000167 
.000133 
.000200 
.000167 
.000133 
000038 
.000067 
.000007 
.000033 
.000033 

0. 

.000007 
.000367 
.001566 
.003000 
.001334 
.000066 
.001334 
.000686 
.001000 
.00^000 
.002334 
.002066 
.002334 
.002006 
.00:1334 
.003000 
.003666 
X  .004000 
.005334 
.005666 
! 007007 
.0107 
.0100 
.0334 
.0333 

Jim*. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JndL 
Ol 

Initial  load. 
Blastio  limit 







,...,. .■«•.. 

" 



Geiioral  owmiiary. 

TenaOe  atrengtb  per  SQixare inch  of  original  eeetion k poanda..    80.400 

Xtafltiollmlt  per  sqaare  inch  of  original  section do —    42,000 

Slongation per  inch  after  ruptnre inch..    0.1700 

Xlongation  per  inch  under  strain  at  elastic  limit do 001400 

Redaction  in  diameter  at  point  of  mpturo do 004 

Bedoctlon  in  area  after  rapture,  per  centum  of  original  section 30.0 

Position  of  rupture i"  from  neck 

Cbiiracter  of  oroken  surface granular;  flaky  spot  at  oiroamfeTence 

Diameter  ".15  fh>m  point  of  rupture — ".46 

XloBfadonofinehsectiona ".28»,  ".12,  ".U 


230  T£8T8  OF  IBON,   6TEBL,   AND  OTHER  MATERIALS. 

No.  2826. 
Marks,  •£-x^m'^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


Apiriiedloiids. 


TotaL 


Per  sqiiATO 


Br  ran 
inon. 


per 


SMoesdTe 
elongAtUm 
per  inch. 


flMoatsiva 


Ppundt. 
250 
1,260 
2,500 
3,750 
6.000 
e.260 
7,500 
8,750 
9.000 
0,250 
0.500 
0,760 
10,000 
10,250 
10.500 
10, 750^ 
11,000 
11,250 
11.500 
11.750 
12,000 
12,250 
12,500 
18,000 
18.500 
14,000 
14,500 
15.000 
15.500 
16,000 
16.500 
17,000 
17.500 
18  000 
18.500 
10.000 
19.600 
20,000 
20,840 


Poundt. 
1,000 
6.000 
10,000 
16,000 
20,000 
26,000 
80.000 
85,000 
86,000 
87.000 
88,000 
39,000 
40.000 
41.000 
42,000 
43,0U0 
44.000 
45.000 
46.000 
47.000 
48.000 
49,000 
60,000 
62,000 
64.000 
56,000 
68,000 
60.000 
62.000 
64.000 
06.000 
68.000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
81, 890 


JndL 
0. 

.OCOIOO 
.000207 
.0U0433 
.000600 
.000767 
.000033 
.001100 
•  00L133 
.001107 
.001200 
.001233 
.001300 
.001333 
.001307 
.001407 
.004667 
.006000 
.007000 
.007667 
.009000 
.010000 
.011009 
.013000 
.015333 
.017333 
.020000 
.023000 
.026000 
.0;»667 
.032667 
.036667 
.041338 
.047000 
.053333 
.0633 
.0767 
.1000 
.1500 


JimA. 
0. 

.000100 
.000167 
.000169 
.000167 
.000167 
.000166 
.000167 


0. 
0. 
0. 

a 

0. 
0. 
Ol 


InOL 


UittellMd. 


.900034 
.000038 
.000033 

.000067 


.000100 
.003200 
.001333 
.001090 
.000667 
.001333 
.001009 
.001000 
.002009 
.002333 


.002667 


.003667 

.003000 

.004000 

.904666 

.005667 

.006333 

.009967 

.0134 

.0233 


TeuBe  ttrenctli. 


vnlM^mw  OttHMMH^* 


Tensile  stiength  per  MiiiATO  inch  of  oriicin«liieotioii .....poeoda..    81,900 

Elastic  limit  per  aqoare  looh  of  original  aeotioa do  ...    48.000 

Elongation  per  incn  after  mptnre ineh..    0.2083 

Elongation  per  inch  under  strain  at  elaatio  limit do 001467 

Keduction  in  diameter  at  point  of  rapture. do 114 

Badnction  in  area  after  mpture.  per  eentom  of  original  section 36.4 

Position  of  rapture .'. f'fron  middle  of  stem 

Charaotsr  of  broken  sarfeoe •^ graanlar,  70  per  oent ;  silky.  80  per  oent. 

Elongation  of  inohseotions .^..''.19, '<81*.  ".U 


Sxnc^  coTvz^eT^^  j^^^^^g^^ 


t^2^  ^ciZe-  tTyb,  ^^ 


^■^^^G^sizl^ 


H  Ex  No  16  SO,  1. 


TESTS  OF  IRON,   STBBL,   AKD  OTEBB  MATEiSIALS. 
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Marks,  "S't^i* 

Diameter,  ".564. 

Sectional  area,  .26  square  indi. 


No.  2826. 


AppUedUMdB. 

Bloofiitioii 
perSioh. 

SuQceftoiTe 
<uonir»t)on 
per  inch. 

Permanent 
set 

BnooeBsiTe 
set. 

Bemarks. 

ToUL 

Per  tqnare 

Ptmnds. 

250 

1,260 

2.500 

8,750 

ft.  000 

6,250 

7.500 

8^750 

9.000 

9.250 

9.500 

9.750 

10,000 

10.250 

10.500 

10.750 

11.000 

11.250 

ll.SOO 

11.750 

12.000 

12.2S0 

12.500 

13.000 

13.600 

14,000 

14,600 

15.009 

15,600 

16.000 

161600 

17,000 

17,500 

18.000 

18.500 

19.009 

19.500 

20,000 

20.500 

Pwault. 

tooo 

5.000 
10.000 
16,000 
20.000 
25.000 
30,000 
36.000 
86;  000 
87,000 
88.000 
89.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45.000 
40^000 
47,000 
48.000 
49.000 
50,000 
58,000 
64.000 
66.000 
66.000 
60,000 
62.000 
64.000 
66.0U0 
68,000 
70,000 
72.000 
74.090 
76.000 
78,000 
80,000 
«;600 

JimA. 
0. 
.000138 

IoOJ500 

.000633 

.000833 

.001000 

.001133 

.001167 

.001238 

.001267 

.001300 

.001333 

.001367 

.001400 

.001500 

.002038 

!  002700 

.005667 

.007033 

.008000 

.000000 

.000667 

.011667 

.014000 

.016333 

.018667 

.021667 

.024338 

.027000 

.030338 

.084338 

.038667 

.044000 

.060667 

.057667 

.0667 

.0867 

.1800 

JneA. 
0. 

.000133 
.0U0167 
.000200 
.000133 
.000200 
.000167 
.000133 
000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000100 
.000538 
.000667 
.002967 
.001366 
.000067 
.001000 
.000667 
.0020U0 
.002338 
.002333 
.002334 
.00:iOOO 
.002666 
.002667 

.004000 

.004334 

.005338 

.006667 

.007000 

.or  0038 

.0200 

.0433 

/ndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jim*. 
0. 

Initial  load. 
Xlaatio  limit 

' 

Oeneral  svmmarff, 

TcaaOe  atm^  per  aqoare  inoh  of  original  aection poonds..    82,000 

Elaatio  limit  per  aqaare  inch  of  orii^inar  section do 48,000 

Elongation  per  inch  after  ruptnre inch..    0.1667 

Elongation  per  inch  under  atraln  at  ehwtio  limit do bOlSOO 

Beiluction  in  diameter  at  point  of  mptare do 064 

BodoctJon  in  area  after  rapture,  per  centum  of  original  section 21.4 

Positiein  of  rnptnre ".04  fh>m  neak 

Character  of  broken  anrfhoe granular,  flaky 

Khwgntlwi  ai  iiyh  seotiona 'M8»,'M8,'M4 
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TESTS  OF  IBON,  STEEL,  AMD^  OTHER  MATERIALS. 


No.  2827. 

Marks,  'Sl't%'' 

Diameter,  ''.564. 

Sectional  area,  .25  sqoare  inch. 


Applied  loads. 

perlneli. 

Saeeewtre 
elOD|e»tioB 
perlndi. 

Mi. 

SQMMStTe 

pcmuHMBt 

BanaKfcs. 

ToteL 

Pflraqxim 
inch. 

250 

1,2S0 

2,500 

8,750 

6.000 

0,250 

7.500 

8,750 

9,000 

9;250 

9,500 

9,766 

10,000 

10,260 

10.500 

10,750 

11,000 

11.250 

11,500 

11,760 

12,000 

12,260 

12,600 

18.000 

13,500 

14,000 

14,500 

l^000 

15,600 

16,000 

10,600 

17,000 

17,600 

18,000 

18,500 

19,000 

19,600 

20,000 

20,260 

1,000 
6,000 
10.000 
16^000 
20,000 
26,000 
80.000 
85.000 
86.000 
87.000 
88,000 
89.0U0 
40.000 
41.000 
42,000 
48,000 
44.000 
46,000 
46,000 
47,000 
48,000 
49,000 
60.000 
62,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,040 

Inch. 
0. 

.000107 
.000338 

.000467 

.000633 

.000800 

.000933 

.001100 

.001167 

.001167 

.001200 

.001238 

.001267 

.001300 

.001867 

.001438 

.001533 

.003500 

.005833 

.006833 

.008000 

.009000 

.010338 

.012338 

.014333 

.017000 

.019338 

.022000 

.025000 

.028000 

.081667 

.035000 

.040000 

.045667 

.052333 

.0000 

.0767 

.1000 

.1488 

IndL 

0. 

.000167 
.000166 
.000184 
.000166 
.000167 
.000133 
.000167 
.000097 

0. 

.000088 
!o00088 
.000034 
.000033 
.000067 
.000066 
.000100 
.001067 
.002333 
.001000 
.001167 
.001000 
.001838 
.002000 
.002000 
.002067 
.002333 
.002067 
.008000 
.003000 
.003667 
.003333 
.005000 
.005667 
.006666 
.007667 
.0107 
.0238 
.0488 

Jim*. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jim*. 
0. 

InitiidlMd. 
BlMtte  limit. 

Teufleatrangtli. 

............ 

OoMoroZ 

Tensile  strenirth  per  square  inch  of  oriffinsl  section poinds..    81,040 

Elastic  limit  per  Bqnjbre  inch  of  orifcinAl  section do 44.000 

EloDtration  per  inch  after  mptare inch..    0.2300 

Elongation  per  inclinndor  strain  at  elastic  limit : do 601633 

Keduc'tion  in  diamel«r  at  point  of  mptare do 144 

Redaction  iu  area  after  rupture,  percentom  of  original  seotton 44.6 

Position  of  rnptare l|"lkoaineck 

Character  of  broken  surface silky 

ElongaUon  of  inch  sections ".80*. '^.M^ "  JS 
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Marks,  '^./^ 


iro.2828. 


Diameter,  '^564. 

Sectional  area,  .26  sqnare  inoh. 


Bkniinition 

elongation 
per  inch. 

Pennanent 

Mt. 

SaooeeaiTe 

permanent 

aet. 

Bemarka. 

ToteL 

PerBonare 
InoL 

PdwMb. 

250 

1,250 

2.500 

8.750 

6,000 

6,250 

7.500 

8.750 

9.000 

9.250 

9.500 

9.750 

10,000 

10,250 

10.500 

10.750 

11,000 

11.250 

11,500 

11.750 

12,000 

12,750 

12,500 

13.000 

13.500 

14.000 

14,500 

18,000 

15,500 

16,000 

16.500 

17,000 

17,500 

18.000 

W.SOO 

19.000 

19.500 

20,000 

Poimdff. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80.000 
85,000 
86,000 
37,000 
88.000 
80.000 
40,000 
41.000 
42.000 
4.^000 
44,000 
45.000 
46.000 
47,000 
48,0UO 
40.000 
50,000 
52.000 
54,000 
56.000 
58,000 
60.000 
62,000 
64,000 
60.000 
68.000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 

Jim*. 
0. 

.000100 
.000300 
.000167 
.000633 
.000800 
.001000 
.001138 
.001167 
.001200 
.001267 
.001300 
.001367 
.001400 
.001400 
.001533 
.003067 
.006833 
.007400 
.008400 
.009500 
.010607 
.  012000 
.014333 
.016667 
.019000 
.021667 
.024667 
.028000 
.031333 
.035667 
.040000 
.045667 

.0633 
.0767 
.0967 
.1400 

JndL 

0. 

.000100 
.000200 
.000167 
.000166 
.000167 
.000200 
.000188 
.000084 
.000083 
.000067 
.000038 
.000067 
000038 
6. 

.000133 
.001634 
.003766 
.000567 
.001000 
.001100 
.001167 
.001333 
.002333 
.002334 
.002333 
.002667 
.003000 
.003383 
.003338 
.004334 
.004333 
.005667 
.007666 
.009967 
.0184 
.0200 
.0433 

JndL 
Ol 
t. 
0. 
0. 
0. 
6. 
0. 

Jim*. 
0- 

Initlalload. 
Blaatie  limit 

Tenafle  atrength. 

(General  9ummorjf, 

Tenalle  utrength  per  aqnaro  inch  of  original  seotion poanda..    80,000 

Ela«(io  Uniit  per  Miuuti  inch  of  original  eection do...    42,000 

EloDKation  per  ioeh after mpttire inch..    0.2400 

JBlongation  per  inch  nnder  atrain  at  elaatio  limit do 001400 

BMlnction  in  diameter  at  point  of  roptnre do 154 

BednctioD  in  area  after  roptore,  per  centum  of  original  aection 47.2 

Position  of  mptare -• |"  from  middle  of  stem 

Character  of  orolcen  finrfaoe Bilkyj  onokainanrfaoeofatem 

Blongation  of  inch  eeotiona M7,  ''.89*,  ".16 
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Na.  2831. 

Marks,  «S\^^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


Applied  loAds. 

Eloniwtioii 
periDOfa. 

Saccemive 
donKatiou 
per  iuoh. 

Permanent 
set. 

Snceeasive 

permanent 

set 

Remarks. 

TotAL 

Peraqnare 

Poundt. 
260 
1.250 
2,600 
8,760 
5,000 
6,250 
7,600 
8,760 
9,000 
9.260 
9,500 
9;  750 
10.000 
10,250 
10,600 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12,500 
18,000 
18,500 
14,000 
14,500 
15.000 
15,600 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
20,510 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,  (HW 
4^000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
82,040 

Inch. 
0. 

.TK)0167 

.000300 

.000467 

.000633 

.000833 

.  001033 

.001200 

.1)01233 

.001267 

.001300 

.001333 

.001367 

.001400 

.001433 

.001500 

.001533 

.001567 

.001733 

.003033 

.  004533 

.  006200 

.0075:J3 

.000867 

.011867 

.  014333 

.016667 

.019333 

.022000 

.025000 

.028333 

.032000 

.036667 

.041333 

.046667 

.  054867 

.0700 

.0867 

.  1267 

.U:J8 

Inch. 
0. 

.000167 

.000133 

.000167 

.000166 

.000200 

.000200 

.000167 

.  0(.>0033 

.000034 

.000033 

.000033 

.00;)034 

.000033 

.  000033 

.  000087 

.000033 

.000034 

.000166 

.001300 

.001500 

.001667 

.  001333 

.002334 

.002000 

.002466 

.002334 

.00'2666 

.002667 

.003000 

.003333 

.003667 

.004667 

.004666 

.  005334 

.008000 

.015333 

.0167 

.0400 

.0160 

Jndi. 
0. 

Inch. 

0. 

Initial  load. 

0. 

0. 

Elaatio  limit 

Tensile  stren^h. 



General  summary. 

Tensile  strength  per  square  inch  of  orifdnal  section pounds..    82,040 

Elastic  limit  per  square  inch  of  original  section do....    45.000 


82,040 
45.r 
0.21J67 
001567 
.134 


Elongation  per  inch  after  rapture inch 

Elongation  i>er  inch  under  strain  at  elastic  limit do 

Redaction  in  diameter  at  point  of  rupture  — : « do. 

Reduction  in  area  after  rapture,  per  centum  of  original  section 41. 9 

•Position  otroptare ".Sflrom  neck 

Character  of  broken  surface granular,  60  per  cent. ;  silky  irregnlar  surface,  40  per  cent. 

Elongation  of  inch  soctioiiB «.85*.  ".13,  M4 
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No.  2832. 
jnarKS,  mt,4  0 
Diameter,  ^^564. 
Sectional  area,  .26  square  inoh. 
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per  inch. 

6accefl«iTe 
dongAtioii 
per  inch. 

Pennaaent 
net 

BaoceeaiTe 
net. 

Remarfct. 

ToUL 

FtTBoaan 
faick 

Pwundt. 
290 
1,250 
2,500 
8,750 
6,000 
6,250 
7,500 
8,730 
0.000 
9.250 
9.500 
9.750 
10.000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,260 
12,500 
13.000 
13,500 
14,000 
14,500 
15.000 
13,500 
16,000 
16,500 
17.000 
17,500 
18.000 
18.500 
19.000 
19.900 
20,000 
26.880 

PoundM. 
1,000 
6,000 
10,000 
15.000 
20.000 
25,000 
80,000 
35.000 
36.000 
37.000 
88.000 
39,000 
40,000 
41,  COO 
42,000 
45,000 
44,000 
45.000 
46.000 
47.000 
4a  000 
49.000 
50,000 
91000 
54.000 
66.000 
58.000 
60,000 

o?,eoo 

64.000 
66.000 
68.000 
70,000- 
72,000 
74.000 
76.000 
78,000 
80,000 

Tneh. 
0. 

.000133 
.000207 
.000433 
.000000 
.000767 
.000033 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001338 
.001400 
.001467 
.003138 
.005.100 
.006467 
.007467 
.008467 
.009188 
.010133 
.  0l*»*07 
.014467 
.010800 
.019467 
.OJ2133 
.  0291.13 
.028407 
.0J1967 
.016183 
.041138 
.046800 
.053800 
.0667 
.0833 
.1033 

Ineh, 
0. 

.0001.13 
.000184 
.000106 
.000167 
.000167 
.000166 
.000167 
.000088 
.000034 
.000033 
000033 
!  000034 
.000006 
.000067 
.000067 
.001666 
.002167 
.001167 
.001000 
.001000 
.000666 
.00)000 
.002834 
.002000 
.00>333 
.002667 
.00.666 
.00.1000 
.00t3.14 
.-003500 
.004166 
.005000 
.005067 
.007000 
.0129 
.0166 
.0200 
.0600 

Inek. 
0. 

Inch. 
0. 

iBitiAllMd. 

RiMtIo  limit. 
Tensile  strenxth. 



0. 

0. 

81,520          .1633 

General  summary, 

Tcaafleatmigth  per  aqnaroinob  of  original  section — pounds..    81,680 

Elastic  limit  por  saoare  inoh  of  otiginu  section do 43,000 

JHonnarion  per  inch  alter  mptare.., inch..    0.2333 

BioncaCion  par  inch  nnder  attain  at  elaatio  limit do 001467 

R*;doctton  in  diameter  at  point  of  rupture do 004 

Kedacttoa  ioareaafter  rupture,  per  ewitum  of  ori|cinal  aeotion 80.6 

Position  of  rapture I'M  from  n<Hsk 

Charaeter  of  broken  sorface ffrannlar;  flaky  spot  at  cironmferonoe 

lof  inohseetkna ".29*, ''.81,  ".20 
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No.  2833. 
Marks,  «5-T^/ 
Diameter,  ^'.564. 
Sectional  area,  .25  square  inch. 


AppltodloMls. 

pertecb. 

SnooeMlTQ 
elonfEatkni 
per  inch. 

fet. 

SnooMslTe 

pennanent 

■at. 

BomarkB. 

ToUL 

'"^r" 

Ptoimdf. 
250 
1,280 
2,600 

3,750 

6,000 

6,250 

7,500 

8,750 

0^080 

0,260 

8,500 

8,750 

10,008 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13, 500 

14,000 

14  500 

15,000 

15.500 

16,000 

16.500 

17,000 

17,500 

18.000 

18,500 

lO.OCO 

10,500 

18,000 

Pound§. 
1,000 
8^000 
10,080 
15^000 
20,000 
26,000 
80,000 
85,000 
86,000 
87,000 
38.000 
88.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
48.000 
47,000 
48,000 
48.000 
60,000 
62.000 
64,000 
56.000 
58.000 
60.000 
62.000 
64.000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
78,600 

JmA. 

.000183 
.000338 
.000600 

.000887 

:  801000 
.001133 
.001200 
.001233 
.001287 
.001300 
.001333 
.001433 
.001467 
.001600 
.005133 
.006133 
.807133 
.<N)8I33 
.008300 
.010133 
.011300 
.013467 
.015800 
.  018133 
.020800 

.oijaoo 

.0268C8 

.030467 

.034467 

.039133 

.044667 

.051333 

.0600 

.0783 

.0333 

.1700 

Ql 

.000188 
.000200 
.000187 
.000187 
.000138 

'.000138 
.000087 
.000038 

ioooosi 

.000033 

.000038 

.000100 

.000034 

.000133 

.0035.'{3 

.00.000 

.001000 

.001000 

.001187 

.000833 

.001187 

.002167 

.002333 

.002333 

.002087 

.U03000 

.803000 

.003667 

.004000 

.004668 

.005534 

.006666 

.008667 

.0133 

.0200 

.0767 

Inch, 
0. 

Jim*. 
0. 

Initial  iMd. 
ElMtlo  limit. 

.000067 

.000887 

.000100 

.000033 



General  aummarg, 

Speoiflo  gravity 7.8518 

HardnesB ^ ; K90 

Tensllentreogthper  square  inch  of  original  section  poonda..    79,000 

Elastic  limit  per  isqaare  inch  of  originu  section ^ do 43L000 

BlongatiOD  perinea  after  mptore imdb..    0.183S 

Elongation  per  inch  under  strain  at  elasticlimit do 001447 

Redaction  in  diameter  at  point  of  mptare    do 064 

Bedaotion  in  area  after  mptnre,  peroenlnmof  original  section 27.4 

Position  of  mptore  1«.6  fhnnneek 

Character  of  broken  sorfaoe granolar;  doll  apol  at  the  oironrafereiies 

Elongation  of  inch  sections ".12»''.27»,".14 


TESTS  OF  UtON,   STEEL,    AND   OTHER  MATERIALS. 

No.  2862. 
Marks,  •g'^t'^ 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 
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BlODf^ttMon 
per  inch. 

SnooeMiTe 
perlnoh. 

Permanent 
set. 

Sooceeaive 

permanent 

aet. 

Bemarka. 

TocaL 

Per  oqnare 
inch. 

350 
1,230 
2,500 
8,7o0 
5,000 
61250 
7.600 
81750 
10.000 
10.230 
101500 
10,750 
11.000 
11,250 
1X500 
1X750 
12.000 
12.250 
12,600 
12,000 
12.500 

H«5 

15^000 
15^600 
16,000 
16.500 
17.000 
17.500 
18,000 
18^500 
UlOOO 
10^500 
20.000 
20L266 

xooo 

5.000 
10^000 
15,000 
20,000 
2ft.  000 
20,000 
25.000 
40,000 
4X000 
4  A  000 
43,000 
44,000 
45.000 
46.000 
47.000 
48.000 
40,000 
50,000 
62.000 
54,000 
50,000 
66.000 
00.000 
O'.OOO 
64.000 
66,000 
68.000 
70.000 
72,000 
74,000 
70.000 
78,000 
80.000 
8X440 

Inch. 
0. 

.000200 
000307 
.000538 
.000700 
.000867 
.00:033 
.001200 
.001367 
.001400 
.001433 
.001467 
.001533 
.001000 

. ooroo 

.004000 

.006333 

.007267 

.008400 

.  010:33 

.013000 

.015307 

.018000 

.020600 

.023667 

.020607 

.030107 

.034107 

.038500 

.04  667 

.0533 

.0600 

.0700 

.0000 

.1307 

0. 

.000200 
.000107 
.000160 
.000107 
.000107 
.000100 
.000107 
.000107 
.000038 
.000033 
.000024 
.000066 
.000007 
.000100 
.002300 
.002^!33 
.000034 
.001183 
.002383 
.002267 
.002367 
.002633 
.002600 
.003067 
.003000 
.003500 
.004000 
.004333 
.005167 
.000633 
.0067 
.0100 
.0200 
.0467 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
Ol 

Initial  load. 
Xlaatlo  Umit 

.  . 





Gonorol  twmmarjf. 

TenaHa stran«th  per  Minare  inoh  of  original  aeotion ponnda..    8X440 

Klaatio  limit  per  aqoareinoh  of  original  section do  ...    40,000 

Elongation  per  inch  after  rapture inch..    0.2100 

Xloncatioo  per  inch  onder  strain  at  elaatlo  Umit do 001700 

Bednfltion  in  diameter  at  point  of  rapture do 154 

Bedaetion  in  area  after  rnptare.  per  centam  of  original  aeetion 47.2 

Poailion  of  rnptnre ".70  ftom  neck 

Character  of  broken  snrfaee -ailkv;  opened  fln&  cracks  in  surface  of  stem 

Xlongationof  inehgeetiona ".37»,  ".14,  ".12 
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TKST&  OF   mON,    STEEL,    AND   OTHER  MATERIALS. 


lS(h  2863. 

M5i.r1rR   8C11E44T 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


AppliedloAds. 

BloncatioD 
per  inch. 

9no«68«lTe 
eloncation 
perlnch. 

Penoanant 
Bet. 

SaeoeMlTe 

permaaent 

set. 

Bemarks. 

TotaL 

Peruiaare 
inch. 

Poimdf. 

1.^ 

2.600 
8.750 
5,000 
6.250 
7.900 
8,750 
10.000 
10,260 
10.600 
10,750 
11,000 
11.250 
11.500 
11,750 
12,000 
12.260 
12.500 
13.000 
13.500 
14,000 
14,500 
15.000 
16,500 
16.000 
16,500 
17,000 
17.500 
18.000 
18,500 
19.000 
19.500 
20,000 
20,270 

5,000 
10,000 
15.000 
20.000 
25  000 

Inch. 
0. 

.000167 
.000833 
.000588 
.000700 
.flflOfiflO 

Inch. 
0. 

.000167 
.000166 
.000:00 
.000167 
.000200 
.000167 
.000166 
.000200 
.000034 

.ouoieo 

.000267 
.001000 
.003100 
.001106 
.000600 
.001000 
.000767 
.001200 
.002200 

.002338 
.002600 
.002900 
.003*267 
.002833 
.008333 
.004200 
.004634 
.0U5900 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000038 

Inch, 
0. 

iDitUaioad. 
Elaatlo  ILttit. 

30.000    1      .001067 
85,000    1      .001233 
40. 000          .  001483 
41.000    '      .001467 
42,000    '      .001033 

43  000     •        .AAIBIIA 

**".'oo668i'" 

44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
60.000 
62.000 
64,000 
66.000 
68.000 
60,000 
02,000 
64,000 
66,000 
68.000 
70,009 
72,000 
74.000 
76,000 
78,000 
80,000 
81,080 

.002900 

.006000 

.007100 

.007700 

.008700 

.009167 

.010067 

.012867 

.015067 

.017400 

.020006 

.0.2900 

.026167 

.029000 

.032333 

.036538 

.041167 

.046667. 

.0538 

.0633 

.0733 

.0967 

.1333 

.006633 
.0106 





.0100 
.0234 
.0366 

General  aummary. 

TeDallestrenpfth  per  square  inch  of  original  section poands..    81.080 

XIastlclimitper  square  inch  of  original  section do 41.0M 

Blongation  per  inch  after  rupture inoh..    0.2006 

XloDfration  per  inch  under  strain  at  elastic  limit do 001447 

Beduction  in  diameter  at  point  of  rupture do 114 

Reduction  in  area  after  rupture,  per  centum  of  original  section 36.4 

Position  of  rupture ^ I'MafhnBMck 

Charaottfr  of  broken  surface silky ;  traoe  ef  granulation 

Elongation  of  inch  sections ".3S*,'M8,M4 


TESTS   07  IBOK,    STEEL,    AND   OTHBK  TiATSBUXM, 

No.  2864. 
Marks,  "fi-x^o^ 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 
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Ekmeation 
permclt. 

SneceasiTe 
elDDfeatl<m 
per  inch. 

Permanent 
aet. 

Sncceaaive 

I>ermanent 

aet. 

Bemarka. 

ToteL 

Peraqnars 
inoL 

Pounds. 
250 
1,250 
2.500 
8,750 
5,000 
8,250 
7.600 
8.760 
10.000 
10,250 
10.500 
10,750 
11.000 
11,230 
11.580 
11,750 
12.000 
12,250 
12,500 
13,  COO 
13,500 
14.000 
14,500 
15,000 
•       15,500 
18,000 
18.500 
17,000 
17,500 
181 060 
18,500 
19,000 
19,500 
19,960 

Poundt. 
1,000 
5,000 
10,000 
15.000 
•JO.  000 
25,000 
80,000 
85.000 
40.000 
41,000 
42,000 
48,000 
44,000 
45.000 
40,000 
47,000 
48,000 
49.000 
50.000 
62,000 
.51,000 
56,000 
66,000 
80.000 
82.000 
64,000 
60.000 
08.000 
70,000 
72,000 
74,000 
76,000 
78,000 
70,840 

Inch. 
0. 
.000167 

.ooom 

.000633 

.000700 

.000867 

.001083 

.001200 

.001887 

.001400 

.001500 

.001800 

.005187 

.008567 

.007433 

.008567 

.009507 

.010333 

.011487 

.013000 

.010200 

.018667 

.021383 

.024000 

.027107 

.030067 

.034833 

.039107 

.044000 

.0500 

.0600 

.0700 

.0900 

.1438 

Inch. 
0. 

.000107 
.000200 
.000100 
.000167 
.000187 
.000108 
.000187 
.000187 
.000083 
.000100 
.000300 
.003387 
.OOUOO 
.000860 
.000834 
.001300 
.000760 
.001134 
.002133 
.002000 
.002487 
.002668 
.002007 
.003167 
.0035UO 
.004108 
.004334 
.004833 
.0060 
.0100 
.0100 
.O.iN) 
.0583 

Jneh, 
0. 
0. 
0. 

t: 

0: 
0. 
0. 
.000088 

Jneh. 

0. 

Initialload. 
Elaattoliaiit 

"Vooooii^* 

■ 

General  summartf. 

TenaOe strength  per  aqnare inch  of  orioinalaeotion ponoda..    79,840 

MaaHii  Mmit per aanare inch  of  origtnia aection dd  ...    41.000 

Xkmgatlon  pOr  inch  after  rupture  ineh..    0.2187 

BloDgatioDperlocfa  nnderatrainatelaatlclimit do 001400 

Bednetiim  in  diameter  at  point  of  mptare dv 134 

Bedoction  in  area  alter  mptnre,  per  centam  of  original  aeotlon 41.9 

Poaition  of  ruptnre 1"  from  neolc 

Chanoter  ift  broken  anrface ailky ;  alighUy  gnmnlar ;  opened  craoka  in  anrfkee  of  atem 

KoBt^ttlon  of  ineh  aeeHeiia ".12,  ".20,  ".83» 


240  TESTS  OF  IBONy    STEEL,    AND    OTHER  MATERIALS. 

No.  2865. 

Marks,  *5  T^l? 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


%ar 

8flGe«8dT6 

elongation 
per  inch. 

Pennuiettt 

Mt. 

SDoeewtre 

B««Mrka. 

ToteL 

Peraqiun 
inch. 

pennaaent 

Mt. 

PoundM, 
860 
1,250 

a;  600 

8,760 
8^000 
$260 
7,600 
8,750 
10.000 
10,250 
10.600 
1(^750 
11,000 
11,250 
11,600 
11,760 
12;  000 
18,250 
12,500 
18,000 
13.500 
14,000 
14,500 
15.000 
16,500 
16,000 
16.600 
17,000 
17,500 
18.000 
18.500 
10.000 
10,500 
20.000 
20,640 

Poundt 
1,000 
6.000 
10,000 
15,000 
20,000 
28.000 
80.000 
86,000 
40.000 
41,000 
42;  000 
48,000 
44.000 
45.000 
46,000 
47,000 
48,000 
40,000 
60.000 
62;  000 
54,000 
56^000 
68,000 
60,000 
6:2,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74:000 
76,000 
78.000 
80.000 
80.160 

IndL 
6. 

.000167 
.000367 
.000567 
.000783 

!  001100 
.001288 
.001438 
.001467 
.001583 
.001600 
.001800 
.005500 
.006767 
.007838 
.008833 
.000867 
.010983 
013067 
.015338 
.017733 
.020400 
.083333 
.026267 
.020333 
.038667 
.038333 
.043000 
.040667 
.060667 
.0700 
.0833 
.1100 
.1867 

Inek. 

a 

.600167 
.000260 
.000200 

.000166 
.000107 
.000200 
.000138 
.000200 
.000084 
.000066 
.000007 
.000260 
.003706 
.001267 
.001066 
.001000 
.001034 
.001066 
.002134 
.002266 
.002400 
.002667 
.002038 
.002934 
.003006 
.004334 
004606 
.'004067 
.006067 
.011000 

!0183 
.0267 
.0267 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000038 

Inek. 
0. 

InitUlloMd. 
ElJMtie  limit. 

**'.'o66o83** 

> 

Oetural  tinnmary. 

TensQo  •trength  per  sqn»re  inch  of  original  Motion pounds..     80,160 

SlMtio  limit  per  Moare  inoh  of  original  section do —    43.000 

Xlongation  per  inch  after  raptore inoh..    0.1967 

Elongation  per  inoh  onder  strain  »t  elMtio  limit do 001600 

Redaction  in  diameter  »t  point  of  mptnre do 114 

Redaction  in  »re»  alter  roptore,  per  oentam  of  original  section 86l4 

Position  of  rnptare 1".  70  from  neck 

Character  of  broken  sarfnoe silky ;  trace  of  granolation ;  opened  cracks  in  sorfisce  of  stem 

Elongation  of  inch  sections ".12,  ".84*. 'M3 


8znc?v  Co-rvr^erieol  Ttt/'le^^ 


i^7yeT4/  ^tz(&&  ^^^o.So 


^TeecTi. 


t^^Kit^z^z^Ze 


\i 17^3.^.3^^^ 


H  Ex  No  16  50, 1. 


T£STS  OF  IBOH,   STEEL,   AMD  OTHER  IUlTEBULS. 

Marks,  •g'l^'^ 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 
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Applied  loftds. 

BloiiratiOQ 
permcb. 

SaoceaaiTe 
elongation 
per  mob. 

Permanent 
set. 

SaoceeeiTe 

permanent 

aet. 

Bemarka. 

Total. 

PerMosra 

incb. 

Poundt. 
250 
1,250 
2,500 
3.750 
5,909 
8,250 
7.500 
8,750 
9.000 
9,290 
9.500 
9,750 
19,000 
10,250 
10.590 
10.700 
11,900 
11,280 
11,899 
11,759 
12.099 
12,289 
12.690 
13,000 
13,500 
14,090 
14,500 
16^000 
1«,500 
16.600 
1^500 
17,009 
17,500 

Pounds. 

1,000 

6,009 

10,000 

l^oou 

20.009 
25.000 
80,000 
85,000 
36.000 
87.000 
38,000 
39,000 
40,000 
41,000 
42,000 
48.009 
44,090 
45,000 
48,000 
47,000 
48,000 
49.000 
50,000 
52,000 
64.000 
56.000 
68LO0O 
CO,  000 
62,000 
64,000 
68,000 
68,000 
70,000 
72.000 
74,000 
74,280 

Inch, 
0. 

.000167 
.990300 
.000467 

000667 
.'000833 
.001009 
.091167 
.001209 
.001233 
.001300 
.001333 
.001367 
.001499 
.001467 
.001500 
.011333 
.012067 
.913000 
.013900 
.015667 
.016567 
.018100 
.020767 
.023733 
.027233 
.031367 
.035667 
.041333 
.046667 
.052667 
.0600 
.0733 
.0909 
.1267 
.1600 

Indi. 
0. 

.000167 
.900133 
.000167 
.090299 
.000166 
.900167 
.900167 
.000088 

.'000067 

.000038 

.000034 

.000033 

.000067 

.000033 

.009833 

.000784 

.000933 

.000900 

.001667 

.001000 

.001533 

.002667 

.002966 

.003500 

.004184 

.004300 

.005666 

.005334 

.006000 

.007333 

.0133 

.0167 

.0367 

.0333 

7mA. 
9. 
0. 
9. 
0. 
9. 
0. 
9. 

InOL 
0. 

Initial  load. 
BUatio  limit 

18^000 

lasoo 

1    18,570 

t 

Gmteral  ntmmary, 

Teoafle  atreneth  per  aqoare  inch  of  oviffinal  aeotion pounda..    74,280 

ElMtio  limit  per  aoaare  inch  of  original  aeotlon do 43,000 

Sloagation  per  ineh  after mptnre inch..    0.2267 

XloDgation  per  ineh  under  atrain  at  elaatlo  limit do 001500 

ScdnetioD  in  diameter  at  point  of  rapture do 164 

Bedoctioo  in  area  after  rnptore,  per  oentom  of  original  aeotion 49.7 

Poaitlon  of  niptnre ".75  from  neck 

Charaeter  of  hroken  aorlSMse ailky 

Xhrngatkoof  inohaeetlona ^ ''.12,  M  6,  ".40* 

H.  Ex.  16 16 
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No.  2881. 

Marks,  •g-x^lT)^ 

Diameter,  "ML 

Sectional  area,  .25  square  inch. 


perlnoh. 

SaooMBtra 
elongfttioii 
periBoh. 

PWnUHMUlt 

SoeeMilTe 

Bemrka. 

ToteL 

'"tscr 

penMBsni 

FovHdB. 

260 

1,250 

2,500 

8.756 

5.006 

6.250 

7.500 

8,750 

9,000 

9,250 

9,500 

9,750 

10.000 

10,250 

16.500 

10,750 

U,0U9 

11,250 

11,500 

11.750 

12.000 

12.250 

12,500 

13.000 

18.600 

14,000 

14.500 

15.000 

15,500 

16.000 

16,500 

17.000 

17.50a 

18.000 

18^500 

19,000 

19,500 

19,580 

PMMMb. 
1,000 
5,000 
10.000 
15vOOO 
20.000 
25,900 
30,000 
35,000 
36.000 
37.000 
38,000 
89,000 
40.000 
41.000 
42.000 
43.000 
44,000 
45,000 
46.000 
47.000 
48.000 
49.000 
50.000 
52.000 
54,000 
50.000 
58.000 
60,000 
62.000 
64.000 
66,000 
68,000 
70.000 
72.000 
74.000 
76.000 
78,000 
78,320 

InA. 
Ol 

.000188 
.000800 
.000467 
.000638 
.000800 
.000967 
.001133 
.00U67 
.001233 
.001267 
.001300 
.001367 
.001400 
.001438 
.001567 
.008000 
.009000 
.009833 
.010700 
.  012100 
.012900 
.014167 
.016.MI7 
.019500 
.022167 
.025000 
.028333 
.031900 
.035838 
.040733 
.046167 
.053038 
.061667 
.9700 
.0933 
.1338 
.1638 

IndL 
0. 

.000183 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000934 
.000066 
.000034 
.000033 
.000067 
.000033 
.000033 
.000134 
.006433 
.001000 
.000833 
.000867 
.001400 
.000600 
.001267 
.002400 
.002938 
.002667 
.002833 

.003567 
.003933 
.004900 
.005434 
.006666 
008634 
.008338 
.0233 
.0400 
.0300 

Indu 
0. 
0. 
0. 
Ol 
0. 
0. 
0. 


Inek, 
0. 

iBittBllMld. 

ElastteUiBik 

1 

1 

1 

1 

^j 

1 

TeluUestniisth. 

General  owmmarjf. 

Tensile  streiiKth  per  Bqaare  inch  of  original  section pounds..    78.39 

Elastic  limit  per  sqnaro  inch  of  original  section do 42.010 

Xloogat  ion  per  inch  aftermptnre inch..    0.2433 

Elongation  per  inch  under  strain  at  elaatiolimit do 001433 

Redaction  in  diameter  at  point  of  raptare do 174 

Beduction  in  area  after  mptore,  per  oentnm  of  original  aeotion 52.2 

Position  of  mptare 1".40  ftmn  neck 

Character  of  broken  Borlkoe silky 

Elongation  of  inohaeotlona ".21,  ".40*,  ".12 
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Ma^IrA    8CnB«T 

Djameter,  ''.564. 

Sections^  area,  J25  sqaare  inch. 


No  2882. 


Elongation 

SnooeMiTe 
elongfttion 
per  inch. 

set. 

Snocasaive 

Mt 

Bemark«. 

TotaL 

PerMiiare 
inob. 

PtolMdf. 

250 
1.2S6 
8,600 
8.750 
5.000 
6,250 
7.600 
8.750 
O.00O 
9,250 
9.500 
9,750 
10,000 
10.250 
10.500 
10.750 
11.000 
11,250 
11,500 
11.750 
12,000 
12.250 
12,500 
13.000 
13.500 
14,000 
14.600 
15.000 
15,500 
16,000 
16,500 
17.000 

Poundt. 
1.000 
6.000 
10.000 
16,000 
20.000 
25,000 
80,000 
35,000 
86.000 
37.000 
38,000 
38.000 
40.000 
41.000 
42.000 
43.000 
44,000 
46.000 
46.000 
47.000 
48,000 
40.000 
50,000 
62.000 
54.000 
56,000 
68,000 
60.000 
62,000 
64,000 
66.000 
68^000 
70.000 

IfUh. 

0. 

.000167 
.000338 
000467 
.000683 
.000638 
.001000 
.001167 
.001200 
.001283 
.001300 
.001333 
.001367 
.001400 
.001433 
.013567 
.016200 
.016500 
.017067 
.019500 
.021000 
.022167 
.023738 
.027233 
.031000 
.035388 
.040007 
.046000 
.053338 
.062000 
.0733 
.0900 
.1167 
.1800 

IndL 
0. 

.000197 
.000166 
.000184 
.000166 
.000200 
.000167 
.000167 

000038 
.000033 
.000067 

000038 
.000034 
.000038 

000038 
.012184 
.001633 
.001300 
.001197 
.001838 
.001600 
.001167 
.001566 
.003500 
.003767 
.004338 
.004734 
.005833 
.007333 
.008667 
.0118 
.0167 
.0267 
.0633 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Jnitialload. 
Elaatio  limit. 

• 
TensUe  strength. 





17,500 

17,020            71.080 

.-,     -     1 

Oenerdl  tummarjf, 

SdmsUIo  gravity 7.8566 

HardnflM 11.65 

Tenvile  strength  per  aqoare  indh  of  original  seotion pounds..    71,680 

JOsstio  limit  per  square  inch  of  originu  section do  ...    42,000 

Elongation  per  inch  after  raptare inch  .    0.2867 

Elongation  per  inoh  under  strain  at  elastic  limit do 001433 

Bedvctton  In  diameter  at  point  of  rapture do 104 

Bedoetion  In  area  After  mptnre,  per  centum  of  original  section 57.0 

Positimi  of  raptnra 1".70  from  neck 

Character  of  broken  snifiMse silky 

Bhmgiitlon  of  Inoh  sections ".16,  ".48*,  ".^2 
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No.  2883. 
Marks,  «S^i^x^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


AppUfld  load*. 

ElonjEftlioD 

SQCoflmi-re 

per  Inch. 

PHinuwitt 

set. 

pel  RiADent 

Bfmari*. 

Totel. 

Per  ifl  nate 

Povndt. 
250 
1,256 
2,500 
3,750 
5,000 
6.250 
7.500 
8,750 
9,000 
9.250 
9.600 
9,750 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
13,000 
13,600 
14,000 
14,500 
16,000 
16.500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
31,120 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
86.000 
87.000 
88.000 
39.000 
40,000 
41,000 
42.000 
48,000 
44,000 
46^000 
46.000 
47.000 
48,000 
49.000 
50,000 
62,000 
54,000 
66,000 
58,000 
60.000 
62,000 
61,000 
66.000 
68,000 
70,000 
73.000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
84,480 

Inch. 
0. 

.000107 
.000333 
.000500 
.000667 
.000833 
.000967 
.001138 
.001167 
.001200 
.001267 
.001838 
.001400 
.001400 
.001438 
.001467 
.001500 
.001567 
.001833 
.002333 
.004200 
.005233 
.006733 
.008700 
.010700 
.013000 
.015338 
.018000 
.020000 
.022667 
.026400 
.028667 
.032500 
.036338 
.040733 
.046838 
.052900 
.0633 
.0733 
.1000 
.1300 

Inch. 

0. 

.000167 
.  OOulOO 
.000167 
.000167 
.000166 
.000134 
.000166 
.000034 
.000033 
.000067 
.000066 
.000067 

0. 

.000088 
.000034 
.000038 
.000067 
.000266 
.000500 
.001867 
.001033 
.001500 
.001067 
.002000 
.002300 
.002383 
.002677 
.002000 

.002733 

.003267   . 

.003833 

.003838 

.004400 

.005600 

.006567 

.0104 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

iBitiiaUMd. 
BUsUoUmit. 

ToDsOd  f^rengih. 



.0100 

.0267 
.0300 

General  summarg. 


0.140 


Tensile  strength  per  sqiutfe  inch  of  original  seetion . 

Klaftticlimit  per  Moare inch  of  original  section m 

Elongation  per  inoD  after  mptare inok 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Reduction  in  diameter  at  point  of  rupture do. . 

Bednction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture ;-;,*i'v:  •"  ^ 

Character  of  broken  surface granular,  80percent.;  dull,  flaky,  30,      _ 

Elongation  of  inch  aeotiona v ^0«,*.ia.'«* 


074 
2ie 
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No.  2884. 

JuftrKSf     If  T    o 

Diameter,  ''.564. 

Sectional  area,  .25  square  Inch. 


perTiMiL 

SnoMMlve 
elongaUen 
per^oh. 

PermMient 
aet. 

Sll006MtVO 

BemArk*. 

ToteL 

Feraaaan 

iWMlff. 

260 
1.250 
2,500 

3.760 
6.000 
6,290 
7,500 
8,750 
10,000 
10,260 
10.500 
10.750 
11,000 
11.250 
11.500 
11.750 
12.000 
12,250 
1^500 
13,000 
13.500 
14.000 
14.600 
15.000 
15.600 
16,000 
16,600 
17.000 
17.500 

18;  OOP 

18.500 
19;  000 
18.600 
20,000 
20^600 
21,000 
21,080 

1.000 
5.000 
lO.OOO 
15.000 
20,000 
25^000 
80.0P0 
35.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45^006 
46.000 
47.000 
48,000 
48.000 
50.000 
6Z000 
54.000 
60.00f» 
68,000 
60.000 
03.000 
61000 
66.000 
08.000 
70.000 
72.000 
71000 
76,000 
78^000 
80,000 

81;  000 

84,000 
84,390 

Inch, 

a 

.000197 
.000833 
000600 
.000067 
.000867 
.001038 
.001200 
.601400 
.001467 
.001567 
.001633 
.002333 
.004000 
.005333 
.000067 
.007333 
.008238 
.009100 
.011167 
.018107 
.015333 
.017400 
.019633 
.022167 
.025000 
.   .027888 
.081888 
.035000 
.088667 
.041000 
.049667 
.0567 
.0667 
.0600 
.1067 
.1267 

Inek, 

Ol 

.000197 
.000166 
.000107 
.000167 
.000200 
.000160 
.000167 
.000200 
.000067 
.000100 
.000066 
.000700 
.001607 
.001333 
.000734 
.001200 
.000900 
! 000867 
.002067 
.002000 
.002106 
.002067 
.002438 
.002834 
.002888 
.003888 
003500 
.008667 
.668667 
.002883 
.006667 
.007088 
.0100 
.0138 
.0997 
.0200 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek, 

0. 

InitiolloAd. 

BlMtioUBBii. 

General  eumnuNry. 

TeuQe  •trangih  per  winaielnob  of  original  section pounds..    84,890 

SmUo  limit  per  sooace  inch  of  original  aeoUon do 43.  OOP 

BmCatJon  per  inoB  after  mptiiro  Iboh..    0.1167 

Bblkgitlni  per  ineh  under  atrain  at  elaetio  limit do 001682 

MiMtieBlBdteaMteratpointofraptQre do 104 

BedneUen  in  area  after  rapture,  per  oeatnm  of  oricinaleeotion 88.5 

Foritlon  of  f  upUu-e 1".40  from  neck 

Cbameter  of  woken  aarfMe granular;  ellky  spot  at  the  otronmference 

^ "'"leflneliaeetkms ".10,  ".28*,  ".17 


246  TESTS   OF  ntONy   STEEL, 


AND   OTHEB  1CATEBIAL8. 


No.  2885. 

Marks,  •:£-t]^/ 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


SnooeaslTe 

PeimUMot 
aet. 

SnoMMlTe 
permaoeai 

Total. 

Per  sqaare 
inch. 

per^oh. 

BflmMka. 

Pownda. 
260 
1,256 
2,500 
8.750* 
6,000 
6,250 
7,500 
8.750 
9,000 
9,250 
9.500 
9,750 
10.000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,760 
12,000 
12.250 
12,500 
13,000 
18,500 
14,000 
14.500 
16,000 
15,500 
16,000 
16,500 
17.000 
17.500 
18,000 
18,600 
19,000 
19,600 
20.000 
20.860 

Poundt. 
1,000 
6.000 
10.000 
16.000 
30,000 
26.000 
30,000 
86.000 
86.000 
87.000 
88,060 
89.000 
40.000 
41.000 
42,000 
48,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
60,000 
62,000 
64.000 
66.000 
68.000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
81,440 

Inch. 
0. 

.000138 
.000388 
.000600 
.000688 
.000800 
.000067 
.001188 
.001107 
.001200 
.001800 
.001367 
.001400 
.001438 
.002400 
.003838 
.005667 
.006667 
.007838 
.008667 
.009700 
.010667 
.011733 
.018783 
.016000 
.018867 
.021000 
.024000 
.027000 
.030000 
.033667 
.037500 
.042338 
.048000 
.055000 
.0633 
.0738 
.0967 
.1488 

Jneh. 

a 

.000138 
.000200 
.000167 
.000188 
.000167 
.000167 
.000166 
.000084 
.000033 
.000100 
.000067 
.000033 
.000033 
.000967 
.001433 
.001834 
.001000 
.001166 
.000834 
.001033 
000967 
:  001006 
.002000 
.002267 
.002367 
.002633 
.003000 
.003000 
.003000 
.003667 
.003833 
.004833 
.005667 
.007000 
.0083 
.0106 
.0234 
.0466 

0. 
0. 
0. 
0. 
0. 

a 

0. 

JneA. 
0. 

Initial  loud. 
BlaaUo  limit. 

«  General  eummarff, 

Spedflot^vily 7.8560 

Hardneaa 14.54 

Tensile  strength  per  sqnare  Inoh  of  original  aeotion poanda..    61,440 

Blastio  limit  per  square  inch  of  original  section do 41,090 

Elongation  per  inon  after  rapture in<^..    0.2133 

Elongation  per  inch  under  strain  at  rlaatio  limit do 001433 

Redaction  in  diameter  at  point  of  rapture do 164 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture r'frtHBneck 

Character  of  broken  surfiMd ailkT 

Elongation  of  inch  aeotlona ".80*,  "'.IT,  ".12 


TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  3013. 
Marks,  «§\^^ 
Diameter, '^564. 
Sectional  area,  .25  square  inch. 
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'SSSSJ" 

SnoceaoiTe 
perineh. 

F«maai«iit 
set. 

SoooMsive 

wt. 

Renuurka. 

TolaL 

'IX" 

250 
1,250 
2^600 
8,760 
5,000 
8^250 
7,500 
8.700 
9^800 
0,260 
0,500 
0,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
1?2S0 
12.500 
13,000 
13,500 
14.000 
14.500 
16,000 
15v500 
18.000 
18.500 
17.000 
17.500 
18,000 
18^600 
10.000 
19;  600 
19^900 

PomndM, 
1,000 
5,000 
10,000 
16.000 
20.000 
25,000 
30,000 
85.000 
88.000 
87,000 
38,000 
80,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47.000 
48,000 
40.000 
50.000 
52,000 
54,000 
50.000 
68,000 
60,000 
82.000 
84,000 
88,000 
68.000 
70.000 
72,000 
74,000 
78.000 
78.000 
79,840 

Inch. 
0. 

.000187 
.000300 
!o00600 
.000700 
.000900 
.001033 
.001200 
.001233 
.001267 
.001333 
.001367 
.001433 
.001500 
.001533 
.003867 
.006887 
.007687 
.008667 
.009500 
.010867 
.  Olir'87 
.012900 
.015333 
.017687 
.020400 
.023167 
.028367 
.029687 
.033087 
.037687 
.042267 
.0487 
.0538 
.0833 
.0738 
.0087 
.1533 

Inch. 
0. 

.000187 
.000138 
.000200 
.000200 
.000200 
.000133 
.000187 
.000033 
.000034 
.000068 
.000034 
.000068 
.000087 
.000033 
.002134 
.003000 
.001000 
.001000 
.000833 
.001167 
.000900 
.001333 
.002433 
.001334 
.002738 
.002767 
.003200 
.003300 
.003400 
.004800 
.004600 
.004433 
.0068 
.0100 
.0100 
.0234 
.0588 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

iBitUJload. 
BImUo  limit 

TenaUe  strength. 

Oenerdl  nmmary. 


TMiafle  •length  per  square  inch  of  original  sectioB pouDds..    79,840 

Slaatic  limit  per  square  inch  of  original  aeotion do  ...    42,000 

Blongat&on  per  inch  after  mptnre inch..    0.2287 

Honga«Um  per  inch  under  strain  at  elastic  limit do 001533 

B»<1acciooindlMneteratpointof  raptare do 174 

"Bednetioa  in  area  after  mptnre,  per  centnm  of  original  section 52.2 

Position  of  mptore ".95fromneoh 

Character  of  broken  anrfiMse silky.    Opened  oraoks  in  snrface  of  atem 

BloDgAtlon  of  inch  aectiona 'Ml,  ".17,  ".40* 


^48  TESTS   OF   IRON,    STEEL,    AND   OTHEB   MATERIALS. 


No.  3014. 

a»»aa.o,       BTuO 

Diameter,  ^^564. 

Sectional  area,  J25  sqaare  inch. 


Miirlrfl    8  On  Km  T 

marKs,    bTuO 


Applied  loAdB. 

iriAn  oA^lrkm 

Saooe0«iTe 
elosKatioo 
per  {nob. 

PenDUMnt 

wt. 

SaoeeMlTe 

permaneBt 

•et 

Bemula. 

TotiO. 

PeraoDAre 

perinoJi. 

Pounda. 
250 
1,260 
2,600 
3,760 
6,000 
6,260 
7.800 
8,760 
9,000 
9,250 
9,600 
9.750 
10,000 
10.250 
10.500 
10.750 
11,000 
11.260 
11,600 
11,760 
12,000 
12,250 
12.500. 
18.000 
18,600 
14,000 
14,500 
15.000 
16,500 
16.000 
16,500 
17,000 
17.600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
20,580 

Pound*. 
1,000 
6,000 
10,000 
16,000 
20.000 
25,000 
80,000 
85,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49.000 
60,000 
52.000 
64.000 
60,000 
68.000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78,000 
80,000 
82.000 
82,320 

Ineh. 
0. 

.000188 
.666300 
.000467 
.000688 
.000800 
.000967 
.001188 
.001167 
.001200 
.001267 
.001300 
.001838 
.001400 
.001433 
.001500 
.001667 
.005500 
.006500 
.007667 
.008667 
.009600 
. 010433 
.012600 
.014738 
.017283 
.019667 
.022067 
.026167 
.028383 
.0318-i3 
.036000 
.040000 
.0438 
.0500 
.0567 
.0700 
.0867 
.1167 
.1567 

Ineh, 
0. 

.000183 
.000167 
.000167 
.000106 
.000167 
.000167 
.000166 
.000034 
.000038 
.C00067 
.000033 
.000033 
.000067 
.0U0O33 
.000067 
.000067 
.003033 
.001000 
.001167 
.001000 
.000833 
.000933 
.002107 
.002133 
.002600 
.0024:i4 
.003000 
.002500 
.003166 
.008500 
.004167 
.004000 
.0033 
.0067 
.0067 
.0133 
.0167 
.0300 
.0400 

Tndi, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  loud. 

Elaetlo  limit. 

Tenaile  strength. 

.... 

General  eummary. 

Tensile  strength  per  Bqoare  inch  of  orisinal  section poanda..    81320 

Slastio  limit  i>er  sqaare  inch  of  original  section do  ...    4t,000 

Elongation  per  inch  after  roptore : inch..    0.1HOO. 

Elongation  per  inch  under  strain  at  elasticlimit tlo 001567 

Kednction  in  diameter  at  point  of  mpturo do 174 

Bednction  in  area  after  rapture,  percentnraof  original  section 52.2 

Podtionofrapton r'.42from  neck 

Character  of  oroken  sarfaoe silky 

Elongation  of  inch  sections ".18,  ".89*,  ".20 


TESTS   OP   IRON,    STEKL,   AND  OTHER  MATERIALS. 

No.  3015. 
Marks,  'S^r^ 
Diamettn-,  ''.564. 
Sectional  area,  .25  sqnare  inch. 
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Applied  IcMde. 

per  inob. 

Sacoenire 
elongfttlon 
per  ineh. 

PeraMBent 
■et. 

•et. 

Bemarke. 

ToUL 

PerMunre 
ineh. 

Pounds. 
260 
1.250 
2.500 
3.750 
5.000 
6,250 
7,500 
8^750 
9.000 
9.250 
9.500 
0.750 
10,000 
10.266 
10.500 
10.750 
11.000 
11,256 
11,500 
11.750 
12,000 
12,250 
12.500 
13.000 
13.500 
14.000 
14.500 
15,000 
15,500 
16^000 
16.500 
ROOO 
17,500 
18.000 
18,500 
19,000 
19.500 
19,510 

Pounds. 
l.OUO 
5,000 
10,000 
15.000 
20,000 
25.000 
30,000 
35.000 
86,000 
37,000 
88,000 
88,000 
10,000 
41,000 
42.000 
43,000 
44.000 
46.000 
46,000 
47.000 
•      48.000 
49,000 
60,000 
52,000 
54,000 
66,000 
58.000 
60.000 
62,000 
64,000 
66.000 
68,000 
70.000 
72.000 
74.000 
76,000 
7^000 
78,010 

Inch, 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000033 
.001100 
.001167 
.001200 
.001233 
.001267 
.001367 
.  001433 
.006400 
.007067 
.008333 
.009000 
.010100 
.011000 
.012267 
.013383 
.014500 
.017000 
.019667 
.  022667 
.025500 
.028667 
.032500 
.036500 
.041333 
.0450 
.0567 
.0633 
.0733 
.0900 
.1838 
.1767 

Inch. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000067 
.000033 
.000033 
000084 
'.060100 
.000066 
.004967 
.000667 
.001266 
.000667 
.001100 
.000900 
.001267 
.001066 
.001167 
.002500 
.002667 
.003000 
.002838 
.003167 
.003833 
.004000 
.004833 
.003667 
.0117 
.0060 
.0100 
.0167 
.0438 
.0134 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  lood. 
EUatio  limit. 





General  9ummary, 

Ten«ile  etrength  per  sqnare  ineh  of  orisinAl  eeetion ponnds..    78,040 

Slaatic  limit  per  Moare  ineh  of  original  section do —    41,000 

JBloagation  per  inch  after  mptnre inch..    0.2567 

Sloncation  per  ineh  nnder  strain  at  elastic  limit do —  .001488 

Redaction  in  diameter  at  point  of  rupture ...do  ...        .184 

Bediictlon  io  area  after  rupture,  per  centum  of  original  section 54.6 

Poeition  of  rapture l".48ftom  neck 

Character  of  broken  surface Silky 

~         Kionof  inohseotians ^ ".19,  ".48*.  ".15 


250 


TESTS   OF   IRON,    STEEI.,   AND  OTHES  MATEBTAIJ9. 


Marks,  «5\^i'' 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


No.  3016. 


Applied  loads. 

per  ineh. 

SoooeMlTe 

aet. 

SaooeselTe 

permenenl 

■ek 

BoBttln. 

TotaL 

PersqiiAre 

perinoh. 

PowidM. 
250 
1,250 
2,500 
3,750 
5.000 
6,250 
7,500 
8,750 
9,000 
9,260 
0.500 
9.750 
10.000 
10.250 
10.600 
10.750 
11,000 
11,260 
11,600 
11.760 
12,000 
12,250 
12,500 
13,000 
ISfMKI 
14,000 
14.500 
16,000 
16.500 
16.000 
16.600 
17.000 
17.500 
18.000 
18.500 
19,000 
10,500 
20,000 
20,600 
21,000 
21,290 

Poundt. 
1.000 
5.000 
10.000 
16.000 
20.000 
29,000 
80.000 
85.000 
86.000 
87,000 
88.000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
46|000 
46,000 
47.000 
48.000 
49.000 
50.000 
62,000 
54,000 
66,000 
58,000 
60.000 
62,000 
64.000 
66.000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84.000 
85,160 

Inch. 
0. 
.000138 
.000300 
.000467 
.000667 
.000867 
.001067 
.001233 
.001267 
.001300 
.001367 
.001400 
.001467 
.001500 
.001667 
.001633 
.001900 
.002200 
.002467 
.004700 
.000000 
.006867 
.00e033 
.010033 
.012333 
.014667 
.016500 
.019333 
.021333 
.023900 
.02666/ 
.02»883 
.033333 
.037833 
.042000 
.0467 
.0633 
.0633 
,0733 
.0067 
.1333 

Inek. 
0. 

.0001.13 
.000167 
.000167 
.000200 
.000200 
.000200 
.000166 
.000034 
.000033 
.000067 
.000033 
.000067 
.000033 
.000067 
.000066 
.000267 
.000300 
.000267 
.002233 
.001300 
.000867 
.001166 
.002000 
.002300 
.002334 
.001833 
.0UJ833 
.002000 
.002567 
.002767 
.0U3I66 
.003500 
.004500 
.004167 
.0047 
.0066 
.0100 
.0100 
.0284 
.0360 

0. 

0. 

0. 

0. 

0. 
.000033 
.000067 

Inch. 
0. 

IhltlilliMid. 
ElMtioUmtt. 

TenalleslNDgfth. 

".'oooiii"* 

.000084 

*^ 

General  summary. 

TeDsUe  etrength  per  square  inch  of  original  eectiOD poonds..    8fl!il60 

Klastlo  limit  per  square  iochof  original  section do....    43,000 

Blongation  perlncn  alter  mptore inch..    0. 143S 

Elongation  perinchnnderstrain  at  elastic  limit.... do 0016SS 

Reduction  in  diameter  at  point  of  rupture do 074 

Bednction  in  area  after  mpture,  per  centum  of  original  aeotion 24.6 

Position  of  rupture 1".55  fknom  neok 

Oharaoter  of  broken  surface dull  flaky,  60  per  oenk;  granular,  40  per  oent. 

Kloogattonof  inehseotioni ^ ".10, ''.»*.  ".U 


TESTS   OF   IBON,   STEEL,    AlID   OTHEB  MATEBIAL8. 


251 


No.  3017. 


Marks,  ^Srt^J 

Diameter,  ".565. 

Sectional  area,  .25  aqaaie  inch. 


Applied  loads. 

Eloiigatiini 
perbich. 

SnooaMiTe 

Pennanaiit 

SaooassiTe 
aat 

Bamarka. 

Total. 

Persqiiard 
inch. 

Pounds. 
250 
1,250 
2,600 
8,750 
S.000 
0.250 

PowndM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
30.000 
37.000 
88^000 
89.000 
40,000 
41.000 
42,000 
43.000 
44,000 
46^000 
40.000 
47,000 
48,000 
49.800 
60,000 
82,000 
54,000 
68^000 
08,000 
00,000 
02.000 
04,000 
08.000 
08,000 
70,000 
72.000 
74,000 
70.000 
78.000 
70,720 

JndL 
0. 

.000167 
.000333 

000500 
'.000087 
.000838 
.001000 
.001107 
.001200 
.001233 
.001333 
.001367 
.001400 
.001600 
.004000 
.005767 
.007000 
.007867 
.008738 
.009087 
!  011000 
.011067 
.013000 
.015187 
.017507 
.020507 
.023338 
.020500 
.030000 
.033687 
.030833 
.041087 
.017187 
.0533 
.0688 
.0733 
.0933 
.1487 

InelL 
0. 

.000107 
.000100 
.000187 
.000107 
.000160 
.000187 
.000107 
.000033 
.000083 
.000100 
.000034 
.000038 
.000100 
.002500 
.001787 
.001288 
.000887 
.000808 
.000934 
.001338 
.000667 
.001883 
.002107 
.002400 
.003000 
.002700 
.003187 
.003600 
.003687 
.003100 
.004834 
.005600 
.008183 
.0100 
.0100 
.0200 
.0584 

Insh. 
0. 

a 

0. 

a 

0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Blaatlo  limit. 

7,500 
8,750 
9.000 
9.250 
9.600 
9,750 
10,000 
10,250 
10,600 
10.760 
11,000 
11,250 
11,600 
11,750 
12.000 
12,250 
12,600 
18,000 
18.600 
14.000 
14,500 
l^OOO 
15,500 
10,000 
10.600 
17,000 
17.500 
181000 
18.500 
10.0no 
18^500 
19.980 

;..! 

Giftmral  nunmary. 

Tanafle  strength  per  square  inch  of  orlsinal  section pounds..    79,720 

Zlastio  limit  per  sqaore  inch  of  oriffinal  sootion do  ...    40,000 

XlonipitiOD  per  inch  after  rupture inch..    0.2233 

Sloiifcation  per  inch  under  strain  at  elastic  limit do  ...  .001400 

Badnction  lo  diameter  at  point  of  mpture '. do 105 

Bedaction  in  area  after  mptnre,  per  centum  of  original  section 49. 7 

Position  of  roptnra I".  10  from  neck 

Character  of  broken  Burfaoe silky 

MoDgattoiQfUichaaetiana ".82*.  ".28,  ".12 
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TESTS   OF  IRON,  STBEL,  AND   OTHSB  liATERIALS. 


Marks,  8Cil»«_t 


No.  3018. 


MT.«li 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

"^r 

SocoeaaiTe 
parboil. 

Pemanent 
aet. 

Saoeaaalva 

Bemarka. 

Total. 

Peraqnaro 
inoh. 

Poundt. 

290 

1.290 

2,900 

8.790 

6,000 

6^250 

7,900 

8.790 

9,000 

9,290 

9.900 

9,760 

10,000 

10,250 

10,500 

10,750 

11.000 

11,260 

11,500 

11.790 

12,000 

12,290 

12.500 

13,000 

18,500 

14.000 

14.500 

15^000 

15.500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20.000 

80.500 

20,710 

PinmdM, 
1,000 
6,000 
10.000 
16.000 
20.000 
26,000 
30,000 
89,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
52.000 
54,000 
56^000 
58,000 
00.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74,000 
76.000 
78,000 
80.000 
83.000 
82,840 

Jneh. 
0. 

.000100 
.000267 
.000483 
.000600 
.000767 
.000007 
.001133 
.C01167 
.001233 
.001267 
.001300 
.001367 
.001400 
.001433 
.001600 
.004083 
.004933 
.006000 
.007033 
.008067 
flOQOflO 
! 010067 
.012038 
.014333 
.016367 
.019000 
.021667 
.024367 
.087900 
.031000 
.034267 
.038883 

.049000 

.0967 

.0667 

.0800 

.1038 

.1409 

Inch, 
0. 

.000106 
.000167 
.000106 
.000167 
.000167 
.000200 
.000106 
.000(04 

!000034 
.000033 
.000067 
.000033 

.000167 

. 002433 

.000900 

.001007 

.001033 

.001034 

.000938 

.001067 

.001966 

.002300 

.002034 

.002638 

.002667 

.002700 

.003133 

.003500 

.003267 

.004566 

.004500 

.005667 

.0077 

.0100 

.0183 

.0838 

.0367 

IfUh. 

0. 
0. 
0. 
0. 

0. 

a 

0. 

IfidL 
0. 

Initial  load. 
ElaattcUmit 

TenaOaatrength. 



::::::::::: 

::::::::::::i  ::::::::::: 



GfoiMfoI  f ttimiiiirjf. 

Tensile  strength  per  sqoaTe  inch  of  orisinal  section pounds..    82;8I6 

Klastlo  limit  per  sqaare  inoh  of  original  section do —    ^V^^ 

SloQgation  per  iocn  after  raptare    inch..     0  2267 

Xlontfation  per  inch  under  strain  at  elasticlimlt do  ...  .001483 

Redact  inn  in  diameter  At  point  of  rupture do...        .134 

Bedaotion  io  area  after  mptare,  per  oentnm  of  original  section 41.9 

Position  of  mptnre T'.SS  fhim  n«ok 

Character  of  broken  aurOaca ailkj 

mongationofinchaaotlona ".23,  ".84*. 'Ml 


TESTS  OF  IBiQM,   STEEL,   AND  OTHBB  MATEBULS. 

No.  3080. 
Marks,  «S»i^» 
Diameter,  ".664. 
SectioDal  area,  .25  sqoare  inch. 
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Ap]iU«d  loiids. 

BloMaitl«(ii 

Sncoesaire 
elonmUon 
per  inch. 

P«n»aiient 

SaooeMiy« 

permaiieiit 

set. 

Bemftrke. 

TotoL 

PorMoaro 
inoL 

rounds, 

280 
1,280 
2,800 
8,790 
6,000 
0^280 
7.800 
8»780 
10.000 
10,290 
10,500 
10.780 
11.000 
11,260 
11,860 
11,750 
12,000 
12,280 
11.500 
13.000 
13,500 
14,000 
14,500 
15^000 
18,500 
16;  060 
16L8O0 
17,000 
17.900 
18.000 
18^560 
391000 
10,500 
20.000 
20,500 
20,580 

PwMda. 
1,000 

olooo 

10,000 
15.000 
20,000 
25.600 

80,000 
88,000 
40.000 
41.000 
4^000 
43,000 
44,000 
45^660 
48^000 
47,000 
48.000 
48.000 
60.000 
52.000 
54,000 
86,000 
58,000 
60.000 
62,000 
84,000 
66,000 
88.000 
70,000 
72.000 
74.000 
76.000 
78,000 
80.000 
82,000 
82,200 

Jim*. 
0. 

.000100 
.000267 
.000487 
.000687 
.600767 

; 001100 
.001287 
.001300 
.00i»67 
.001483 
.003788 
.003483 
.003787 
.000687 
.007783 
.008667 
.009833 
.012107 
.014267 
.016687 
.010187 
.032000 
.024783 
028033 
: 031500 
.035333 
.010000 
.045367 
.051883 
.0600 
.0700 
.0900 
.1300 
.1600 

Inch. 
0. 

.000100 
.000187 
.000200 
.000200 
.000100 
.000188 
.000187 
.000167 
.000033 
.006067 
. 0CO088 
.001300 
.000700 
.00i834 
.000800 
.601168 
.000934 
.001266 
.002234 
.602100 
.002460 
.602500 
.002833 
.602783 

!  003467 

.003883 

.004067. 

.005867 

.008466 

.008167 

.0100 

.0200 

.0400 

.0360 

Inch. 
0. 

a 

0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Inituaiottd. 
BUttic  limit 

€hner€U  aumnary. 

Tensile  etranfcth  per  aqaare  ineh  of  orisiiialMotioii ponnds..    82,200 

KlMtielimtt  per  sqnArefBeli  of  original  seotion do 43,000 

KUmsation  per  inch  aftot  rapture ...inch..    0.2007 

XUmcstion  per  inch  under  strain  of  elastie  limit do 001433 

Bedaetion  in  diameter  at  point  of  mptare do .134 

Bednotion  in  area  after  rapture,  per  oentom  of  original  section 41.9 

Peettion  of  rapture ".75  from  neck 

'^        ter  of  broken  sarfiMO silky ;  trace  of  granalation.    Opened  small  cracks  In  surface  of  stem 

tioBofiaoiiseetioiia^^. »^ ''.82*, 'M6^ 'M4 


254  TESTS  OF  IBON,   STEEL,   AND   OTHEB  MATERIALS. 

No.  3087. 
Marks,  «£-T%^ 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 


per  Inch. 

SaooeeaiTe 
elongation 
per  inob. 

set. 

SnccessiTe 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
inoh. 

Poundt, 
250 

Sooo 

8^750 

Sooo 

6,250 
7.500 
8.760 
9,000 
9,250 
9,500 
9,750 
10,000 
10,250 
10.500 
10. 7«0 
11,000 
11,250 
11.500 
11,750 
12,000 
12.250 
12,500 
18,000 
13,500 
14,000 
14,500 
15,000 
15.500 
16,000 
16,600 
17,006 
17.500 
18,000 
18.500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,440 

POfMUit. 

1,006 
6.000 
10,000 
15,000 
20,000 
26,000 
80,000 
85.000 
36.000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
4:1,000 
44,000 
45,000 
40,000 
47.000 
48.000 
49,000 
50.000 
52,000 
54,000 
56.000 
58,000 
00,000 
02,000 
61.000 
60,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
88.000 
81.000 
85,760 

Inch. 
0. 

.000183 

.000800 

.000467 

.000633 

.000800 

.000967 

.001188 

.001167 

.001167 

.001200 

.001267 

.001300 

.001^33 

.001367 

.001400 

.001633 

.002167 

.005167 

.006333 

.007333 

.007833 

.008667 

.010433 

.O12.SO0 

.014533 

.016833 

.019333 

.021607 

.024000 

.026833 

.  029807 

.033833 

.037533 

.  041700 

.  047333 

.054333 

.061667 

.0783 

.0900 

.1138 

Inch, 

0. 

.000183 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000084 

0. 

.000033 
.000067 
.000038 
.  000038 
'.00003i 
.000038 
.000288 
.000534 
.003000 
.001166 
.001000 
.000500 
.000834 
.001766 
.002007 
.002033 
.  002300 
.002600 

.002:)33 

.002^33 

.003034 

.003966 

.003700 

.004167 

.005638 

.007000 

.007334 

.011633 

.0167 

.0588 

Indi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 
Blaatio  limit 

Tensile  strength. 

General  9ummary. 

Tensile  strength  per  sqaare  iooh  of  original  section pounds..    85,760 

Elastic  limit  per  soaaro  inch  of  original  section do 43,000 

Elongation  per  inch  after  fapture inch..    0.2038 

Elongation  per  incli  onder  strain  at  elastic  limit do 001400 

Bednction  in  diameter  at  point  of  raptare do 144 

Redaction  in  area  after  rupture,  per  centum  of  original  section 44  6 

Position  of  ruptare r'.40  firom  neck 

Character  of  hroken  surface w ailky 

Elongation  of  inch  sectiona i ".U;*'.29*  -A 
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Marks,  •-^-^^ 


No.  3088. 


MTmM 

Diameter,  "^6L 

Sectional  area,  .25  square  inch. 


AvpUfld  loads. 

Elonntioii 
perinoh. 

Saoceuire 
elongatioii 
perlneh. 

Penxumemt 

Saooesaive 

'"ST"* 

HfOMirku, 

ToliO. 

PerBqnve 
iocL 

250 
1,250 
2,500 
8,760 
fi^OOO 
6C250 
7,600 
8,750 
0.000 
0.250 
0,500 
0,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,280 
11,500 
11.750 
12.000 
12.250 
12.500 
13,000 
18.500 
14.000 
14,500 
15,000 
16.500 
16.000 
16,500 
17,000 
17.600 
18,000 

lasoo 

10.000 
10.500 
20.000 
20,230 

Povndt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35.000 
36,000 
37.000 
88,000 
80,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47.000 
48,000 
48.000 
50.000 
52,000 
54,000 
56,000 
56.000 
00,000 
6-4000 
04.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.   00 
?0,0.» 

Jim*. 
0. 

.000167 
.000383 
.000500 
.000067 
.000883 
.001000 
.001107 
.001200 
.001288 
.001300 
.001300 
.001338 
.001367 
.001407 
.005000 
.006167 
.007038 

008083 
!008838 
.009000 
.011000 
.012000 
.014333 
.016500 
.019000 
.022333 
.O2.V)00 
.028000 
.030833 
.031200 
.038267 
.04.3900 
.048333 
.0551 
.0667 
.0707 
.0967 
.1433 

Ineh. 

0. 

.000107 
.000100 
.000167 
.000107 
.000106 
.000167 
.060167 
.000033 
.000033 
.000067 

0. 

.000038 
.000034 
.000100 
.008533 
.001167 
.000880 
.001000 
.000800 
.001007 
.001100 
.001000 
,     .002833 
.002167 
.002500 
.008383 
.002007 
.003000 
.0028»3 
.008367 
.004007 
.005638 
.004433 
.000707 
.0116 
.0100 
.0200 
.0406 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Ikitiidload. 
ElMtio  limit 

TenailA  ttrongth. 

*" 



General  aummary. 

Tensfle  straof^  per  square  inch  of  orisifial  sectton poaods..    80,920 

KlsatSo  limit  per  sqoATe  inch  of  origlnftlneotion do 41,000 

UoDgatioo  per ioch  Alter  mptnre Inoh..    0.2267 

Xkmgatuni  per  inch  mider  strain  at  elastic  limit do 001367 

Bedactioo  in  diameter  at  point  of  mptare do 164 

BeductHm  in  area  after  rapture,  per  centum  of  original  seotivn 49.7 

Pooitionofraptaxe ^.05  from  neck 

<%anetar  of  oroken  snrfiMe silky 

Ktongation  of  inch  sectJons '».8»*,".19i«.10 
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t 


I 


i 


I 


la 


■8 


t^^  Aitum  t-m% 
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§§§  §§§§§§  §§§§§ 


ai  sMissis  Hill 
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fiS  SiSS:!S!3   S:SS|5S 
as  iSinsss  ssisi 

H.  Ex.  16 17 


8-INCH  STEEL  B.  L  RIFLE. 


STEEL  SPECIMENS  FROM  LINING  TUBE,  JACKET,  HOOPS,  BREECH  BLOCK, 

fiBEECH-BUSHINO  RINQ,  QAS-CHECK  RING,  GAS-CHECK  CUPS, 

BLOCK  CARRIER,  SPINDLE,  AND  HINGE  PIN. 


8  zyic/iy  tSi^GeZ^  JS.X.  Jbt/^ 


J^Tni?t^  ^t^e 


^7Tee<:v4- 


J^Gz^zZ^ 


H  Ex  No  16  SO,  I. 
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8-IHGH  STEEL  &  L.  BIFKK 
DETAILS  OF  TB8T8. 
Farms  ofMpeoimeiu. 

t 


^ 

^ 

Jl 

L       '^— 

«*«U«V«» 

— »-^ 

11 

,    1    . 

UXVStB  TUBE. 

No.  3398. 

Marks,  «bW 

Diameter,  ^^664. 

Sectional  area,  .26  sqaare  inch. 


perinea. 

BvooeMlT* 
perlnoh. 

Mt. 

SvoQMaiTe 

Ramorkt. 

TOteL 

^^ssr 

Pammdt. 
250 

t,2S0 

f,no 

8;  750 
10,000 
10.260 
10L600 
10^780 
11,000 
11^260 
11,600 
11,750 
12.000 

$3! 

U^OOO 
18,600 
14000 
14,500 
IS.00O 
16,600 
10,000 
10,600 
17.000 
17.600 
If^OOO 
U^OOO 

PwmdM. 
1,000 
6^000 
10,000 
15.000 
20,000 
25^000 
80,000 
86.000 
40^000 

42,000 

43.000 
44,000 
45.000 
40^000 
47.000 
48.000 
48^000 
S^OOO 
62,000 
64^000 
60.000 
58,000 
60.000 
02.000 
04.000 
00.000 
08.000 
70,000 
72,000 
72.820 

Jim*. 
0. 

.000107 
.000388 
.000900 
.000700 
.000867 
.001088 
.001200 
.001400 
.001438 
.001500 
.000638 
.011107 
.012107 
.013500 
.014500 
.015807 
.017038 
.018707 
.021000 
.024838 
.028600 
.032667 
.037500 
.042067 
.048200 
.0000 
.0700 
.0807 
.1200 
.1807 

JtMJL 

0. 

.000107 
.000166 
.000107 
.000200 
.000107 
.000106 
.000107 
.000200 
.000088 

'ooooo? 

.008338 

.001334 

.001000 

.001838 

.001000 

.001367 

.001106 

.001734 

.002883 

.003238 

.003007 

.004107 

.004833 

.005107 

.006638 

.0108 

.0100 

.0107 

.0333 

.0107 

Jim*. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

.000088 

Inck. 
0. 

Initial  load. 

.000088 

Qtntiral  twmmary, 

Towito  stKBgth  per  aqnare  Ifioh  of  oriKiiud  section ., 

XImHo  limit  per  sqnare  inch  of  originid  section do.. 

Bongatloo  per  inob  after  ruptnre inch. 

Wengntlon  per  inch  nnder  strain  at  elastic  limit s do... 

BednetiOB  in  dlaneter  at  point  of  mptore ................do 

Itodnetlon  in  area  after  mptnre,  per  centnm  of  original  section 4772 

PmUIsv  of  raptue I'MOftomneok 

Character  of  broken  snrf ace silky 

I  of  inch  sections ".80*,  ".21,  ".00 


72,820 

42,000 

0.8200 

.001500 

.164 


262  TESTS  OF  mON,   STEEL,   ASfD  OTHER  MATEBULB. 

Ko.  S389. 
Marks,  «ft" 
Diameter,  ^'.564. 
BectlODal  area,  .26  square  inch. 


"SSfiS" 

per^oh. 

Mt. 

SqooomItb 
pemume&t 

Ml. 

BanaxkB. 

ToteL 

^iSr* 

250 
1,850 
2,500 
8^750 

Sooo 

0,250 
7,500 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
18,000 
18,500 
14,000 
14^500 
15,000 
16,600 
10^000 
16,600 
17,000 
17.500 
18.000 
18.270 

1,000 
6^000 
10,000 
16,000 
20.000 
2^000 
80.000 
86.000 
40.000 
41,000 
42,000 
48,000 
44,000 
45^000 
46,000 
47,000 
48.000 
40,000 
60.000 
52,000 
64^000 
56,000 
68.000 
00.000 
62.000 
64,000 
66.000 
68.000 
70,000 
72,000 
78,080 

JiMft. 

0. 

.000100 
.000207 
.000438 
.000000 
.000767 
.000938 
.001100 
.001300 
.001338 
.001400 
.001438 
.011067 
.012500 
.018207 
.013938 
.015438 
.016600 
.018338 
.021167 
.024600 
.028167 
.032383 
.037500 
.042867 
.050000 
.058888 
.0700 
.0807 
.1100 
.1600 

iiMJL 
0. 

.000100 
.000107 
.000106 
.000107 
.000167 
.000106 
.000107 
.000200 
.000088 
.000067 
.000038 
.010284 
.000838 
.000707 
.000006 
.001500 
.001107 
.001788 
.002884 
.003488 
003507 
: 004166 
.006167 
.005367 
.007138 
.008338 
.011067 
.0107 
.0238 
.0500 

Jim*. 
0. 

^  000062 

-s  000088 

—s  000038 
-N  000088 

-.000038 
—.000088 
^  1.000088 
0. 

Imtk. 
0. 

li 
0. 
0. 
0. 
0. 

Initial  iMd. 
ElMtlo  limit 

•• 

•  ••• 

1 

1 

1 

T«iudl«  strength. 

•  Omeral  wfltMory. 

Bpeoifio gnTlty 7.8576 

aaxdnoM 12.36 

Tensile  strength  per  aqoAre  inoh  of  original  section poonda..    78,000 

Elastio  limit  per  aqoare  inch  of  original  section do....    43,000 

Elongation  per  inon  after  rapture inoh..    O.2O0O 

Elongation  per  inch  under  strain  at  elastic  limit » do 00143S 

Beduction  in  diameter  at  point  of  ruptore .*. do 164 

Bedaction  in  area  after  mptore,  per  oentom  of  original  seotton 40.7 

Position  of  mptore 1".70  fkom  neck 

Character  of  DToken  snrfhoe silky 

Ekmgation  of  inch  sections ''a7,''.4S*,''.16 
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KO.S40O. 
Marks,  »bVm 
Diameter,  ".664. 
Sectional  area,  .25  sqaare  inch. 


pwbioh. 

SnooosrifB 
elongaftkni 
perlnoh. 

set. 

Sa€08MN« 
psnoaiMiit 

Ml. 

Smarko. 

ToUL 

PWMuan 

PdWidf. 

250 
1,260 
^600 
8,750 
6,000 

7^600 
8.780 
10,000 
10^260 
10.600 
10.760 
11,000 
11,250 
11,600 
11,750 
12.000 
12,250 
12.600 
13.000 
13.600 
14,000 
1^600 
16.000 
16,600 
IflLOOO 
10^600 
17,000 
17^600 
18;  000 
18^800 

1,000 
6,000 
10,000 
16,000 
20,000 
26.000 
80,000 
86,000 
40.000 
41,000 
42,000 
43.000 
44^000 
^000 
40.000 
47,000 
48^000 
40,000 
60.000 
62,000 
64,000 
60^000 
68^000 
60.000 
02,000 
64.000 

oSooo 

08.000 
70,000 
72.000 
73,200 

0. 
.000107 
.000338 
.000600 
.000067 
.000833 
.000007 
.001107 
.001300 
.001307 
.001433 
.001407 
.001600 
.001667 
.013733 
.014407 
.015000 
.010800 
.018800 
.021238 
.024007 
.028200 
.032233 
.037500 
.042600 
.048333 
.067600 
.0007 
.0800 
.1007 
.1667 

Ineh, 
0. 

.000107 
.000106 
.000107 
.000107 
.000106 
.000134 
.000200 
.000138 
.000007 
.000000 
.000034 
.000033 
.000007 
.012106 
.000784 
.001133 
.001300 
.001700 
.002633 
.003484 
.003633 
.004038 
.006267 
.006000 
.000838 
.008107 
.0002 
.0138 
.0207 
.0600 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JiMft. 
0. 

liDitlalkod. 
THaiitlnHinit 

Oeneral  aummary. 

Tensile  rtrangth  per  sqiuarB  inch  of  oriffinalaeotlon poands..    78,300 

Slestlo  limit  per  square  inch  of  orlgliuaseotkMi — do 46.000 

noDgstion  per incD  After  nxptare inch..    0.2567 

EloDgstioD  per  ineh  under  strain  at  elastio  limit ~ do 001607 

Beduetlon  in  diameter  at  point  of  rapture do 164 

BednctSon  in  area  after  mptore,  per  oentnm  of  original  section 48.7 

Positioa  of  rapture r'.OOftmnneok 

Ohsncter  of  orokea  sorfluse silkv 

Ekmcationofiiiolkseotioas ".16,  ".46*,  ".io 
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No.  3401. 


Marks,  i^^^ 

Diameter,  '^.564. 

Sectional  area,  .25  square  inch. 


AppUedlMids. 

perlnoh. 

RoooeMlYe 
perlnoh. 

FWiBAaent 

Suooesaive 

permaiient 

•et. 

Remarks. 

ToteL 

PersqiiAre 
Indi. 

250 

1,260 

1^600 

8^750 

?000 

8.260 

7.600 

8.760 

8^000 

8.260 

8,500 

8^750 

10,008 

10,260 

10,600 

10,760 

11,000 

11.250 

11.500 

11.760 

18,000 

12,250 

12,500 

18,000 

18,500 

14,000 

14,600 

15.000 

15,500 

18,000 

18.680 

17,000 

17.600 

18,000 

18.600 

18^000 

19,140 

Povndt. 
1.000 
5,000 
10,000 
16^000 
20,000 
25,000 
80.000 
86,000 
88,000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48.000 
49,000 
60,000 
62,000 
54.000 
58.000 
58.000 
80,000 
82,000 
64,000 
68,080 
08.000 
70,000 
72,000 
74,000 
78.000 
76^580 

Ifieh. 
0. 

.000187 
.000388 

.000500 

.000887 

.800887 

.001088 

.001288 

.001287 

.001300 

.001338 

.001400 

.003087 

.004838 

.000000 

.006787 

.007887 

.008867 

.009838 

.010887 

.011938 

.013033 

.014887 

.017000 

.019887 

.022600 

.025838 

.029533 

.034000 

.  038333 

.044000 

.050333 

.058500 

.0700 

.0867 

.1067 

.1400 

Inch, 
0. 

.000187 
.000188 
.000187 
.000187 
.000200 
.000168 
.000200 

.000033 
.000038 
.000087 

.001687 

.000786 

.001187 

.000787 

.001100 

.000800 

.001188 

.000834 

.001288 

.001100 

.001834 

.002383 

.002887 

.002833 

.003388 

.003700 

.004487 

.004338 

.805887 

.006338 

.008187 

.0115 

.0187 

.0200 

.0338 

Inpk, 
0. 
0. 
0. 
8. 
8. 
0. 
0. 
0. 

Inch, 
0. 

InltUlloed. 

SlMtlolilllil 

Tensile  strength. 

General  eummuirjf. 

Tensile  strength  per  sqaare  inch  of  original  section poonds..    76,660  • 

JElasticllmlt  per  square  inch  of  originsT  section do 30^000 

Elongation  per  inch  after  mptnre inch..    0.1(167 

Slongatlon  per  inch  under  strain  at  elaatlo  limit do 001400 

Bednction  in  diameter  at  point  of  raptare do 094 

Bednotion  in  area  alter  mptore,  per  oentom  of  original  seetlon 3a  6 

Fcaition  of  rapture ".85  from  neck 

Ohszaoter  of  broken  rarlkoe eilky;  secnted,  60  per  oent. ;  granular,  60  per  eent. 

Elongation  of  Indhseutlons ".2ft*  ''.n.^-ll 
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No.  3402. 
Marks,  iW 
Diameter,  ".664. 
Sectional  area,  ,25  sqaare  inch. 


Applied  iMda. 

SucoeMlve 
elongation 
perlnch. 

PenoAnent 

SnooeMlTe 

permanent 

■et. 

Benuffka. 

Totid. 

^«LX" 

permch. 

250 
1.250 
2,600 

S760 

5,000 

0;260 

7,600 

^'750 

0,000 

0;260 

0.600 

0,760 

10.000 

10,260 

10,600 

10,760 

11,000 

11,250 

11,600 

111  780 

12,000 

12,260 

12; 600 

18.000 

18,600 

14.000 

14.600 

16;  000 

16;  600 
17.000 
17,600 
18,000 
18,600 
10;  000 
10.840 

1.000 

6.000 

10.000 

l^ooo 

20.000 
25,000 
80,000 
85.000 
80.000 
87.000 
88.000 
88.000 
40.000 
41.000 
42;  000 
43,000 
44,000 
45.000 
48,000 
47,  COO 
48.000 
48,000 
60,000 
6(2,000 
54,000 
66^000 
5a  000 
00,600 
82,000 
64,000 
06^000 
68.000 
70,000 
7^000 
74.000 
76,000 
77,800 

Jneh. 
0. 

.000138 
.000900 

.000467 
.000033 

.000800 
.000067 
.'001133 
.001200 
.001283 
.001207 
.001300 
•    .001838 
.001307 
.006667 
.007338 
.007700 
.006167 
.000267 
.010167 
.011600 
.012667 
.018667 
.016100 
.010000 
.021888 
.024733 
.028333 
.032600 
.037838 
.042338 
.048833 
066000 
'.0667 
.0767 
.1000 
.1000 

Inch. 
0. 

.000188 
.000167 
.000167 
.000166 
.000167 
.000167 
.000160 
.000007 
.000038 

000034 

iooooss 

.000033 
.000084 
.00-^300 
.000666  ' 
.000307 
.000467 
.001100 
.000000 
.001433 
.001067 
.001000 
.002433 
.OO'JOOO 
.002833 
.002900 
003600 
1004167 
.004833 
.005000 
.006500 
.007107 
.0107 
.0100 
.0233 
.0600 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 
Blastio  limit. 





Tendle  strength. 

Chneral  tummary, 

ygrmwitf 7.8648 

jeS ? 12.72 

Ttooalle  etzength  per  aqnare  inch  of  orlffinal  Motion pounds..    77,360 

"  B  limit  per  aqosreinolk  of  original  section. do....    41,00o 

"   iperinon  afterraptnze inoh..    0.2067 

J  per  inoh  under  strain  at  etastio  limit do 001867 

Sedootion  in  diameter  atpoint  of  rapture do 104 

BadnetioB  in  area  after  mptnre,  per  oentom  of  original  aeoUon 83.6 

PMltioB  of  rapture i... "1.25  from  neck 

Gbataeter  of  broken  aoffkoe silky  {  serrated 

Mongatlea  of  inch  aactiona ".14.  ".28*.  ".20 
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Marks,  ]^^ 

Diameter,  ".564. 

Seottonal  area,  .26  sqoate  inch. 


No.  3403. 


AppUedloikUi. 

perlnoh. 

Saocessive 
elonsatlon 
perlnoh. 

Pennancnt 
set. 

SaooeesiTe 

permanent 

■et. 

BeniArks. 

Totel. 

PerMQan 
inch. 

Pounds. 

250 

1,260 

2,500 

8,750 

6,000 

6.280 

7,'600 

8.750 

8,000 

0,250 

9,600 

9,750 

10.000 

10,260 

10,600 

10,750 

11,000 

11,250 

11,600 

11,750 

12.000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

16,000 

16.600 

16, 000 

16,600 

17,000 

17,500 

18,000 

18,600 

19,000 

19,600 

20,000 

20,480 

Poundt. 
1,000 
6,000 
10,000 
18,000 
20.000 
26,000 
80,000 
85,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70.006 
72,000 
74,000 
76,000 
78,000 
80,000 
81,920 

Inek. 

a 

.000167 
.000388 
.000500 
.000667 
.000888 
.001000 
.001167 
.001200 
.001233 
.001300 
.001333 
.001867 
.001400 
.001438 
.001467 
.002838 
.002567 
.003233 
.004667 
.006000 
.006883 
.007838 
.009867 
. 012167 
.014433 
.016633 
.019333 

.026167 

.028667 

.032100 

.036667 

.041500 

.047238 

.054600 

.0632 

.0767 

.1200 

IndL 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000038 
.000038 
.000067 
.000038 
.000034 
.000033 
.090038 
.000034 
.000766 
.000334 
.000666 
.001434 
.001338 
.000888 
.001000 
.002034 
.002300 
.002266 
.002400 
.002600 
.003000 
.002834 
.003500 
.003438 
.004567 
.004838 
.006733 
.007267 
.0097 
.0135 
.0438 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  loftd. 

f 
ElMtlo  limit 

TeniilBvtnDgtiu 

General  mmmaty. 

Tensile  strength  per  aqnare  inch  of  orifflnal  Motion pounds..    81,920 

Xlastio  limit  per  sqoare  inch  of  originAl  section do —    43,000 

Elongation  per  inch  after  niptnre Inch..    0.1588 

Elongation  per  inch  under  strain  at  ekstifi  limit do 001467 

Redaction  in  diameter  at  point  of  mptare do 114 

Beduotion  in  axea  after  raptore,  per  oentnm  of  original  section 86.4 

Position  of  raptore "45  from  neck,  oMIqoe 

Character  of  hrokensnrfkoe • silky  senaied 

XUmgatlon  of  inoh  sections ".07,  ".08;  ".81* 


S-6n.c7L^  cJfeeZ  ^.  X,  JRi^/^Ze 


^Jctc^e^ 


JSz^eecTi^ 


V-- 


^^"^      J 


H  Ex  Ho  16  50, 1. 
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Marks,  |%^ 


No.  3134. 


Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


AppUedloiids. 


ToteL 


Por 


MOAre 

DCA. 


SloantloE 
permoh. 


Saooemlve 
elonntion 
perlnob. 


PexnuuMnt 

Mt. 


Bnooeastre 
penument 


2ao 

1.290 
2,600 
8,7S0 
8,000 

0,250 
7,500 
8,750 
10,000 
]0,250 
10,500 
10.750 
11,000 
11,250 
11,500 
11,750 
19,000 
12,250 
12.500 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14.750 
15,000 
15.500 
16.000 
16.500 
17,000 
17,500 
18,000 
18,500 
19.000 
10.500 
20.000 
20,fi00 
21,000 
21.500 
22,000 
22.500 
23,000 
23,500 
24,000 
24.500 
24.600 


1,000 
6|000 
10,000 
15.000 
20.000 
25,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55.000 
66,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,003 
84,000 
86.000 
88,000 
80,000 
92.000 
94,000 
06,000 
98,000 
98,400 


Inch. 
0. 

.000167 
.000300 
.000467 
.000667 
.000833 
.001000 
.001200 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.001667 
.001767 
.001900 
.002067 
.002367 
.002633 
.002900 
.003300 
.003900 
.004333 
.005000 
.005700 
.006500 
.007200 
.008000 


.011500 

,013400 

.015267 

.017367 

.019333 

.021667 

.023900 

.026867 

.029367 

.032667 

.036533 

.0383  < 

.0417 

.0500 

.0567 

.0667 

.0767 

.1100 

.1400 


0. 
.000167 
.000183 
.000167 
.000200 
.000166 
.000167 
.000200 
.000200 
.000038 
.000067 


.000033 

.000033 

.000084 

,000100 

.000188 

.000167 

.000800 

.000206 

.000267 

.000400 

.000600 

.000433 

.000667 

.000700 

.000800 

.000700 

.000800 

.001833 

.001667 

.001900 

.001867 

.002100 

.001966 

.002334 

.002233 

.002967 

.002500 

.003300 

.003886 

.001767 

.0034 

.0083 

.0067 

.0100 

.0100 

.0333 

.0300 


0. 
0. 
0. 
0. 
.0. 
0. 
0. 
0. 


Initial  load. 


.000067 


Tentile  strength. 


Oeneral  mmMary. 

Tensile  •tran/^h  per  aqiwre  Inoh  of  original  section »... pounds..    98,400 

BlaadcllmitpersqaareinchoforiginarsectLon do 46,000 

Slonication  per  incn after  rnptaie inch..    0.1738 

Elongation  per  ineh nnder  strain  at elasticlimlt do 001667 

Bednction  in  diameter  at  point  of  raptore do 114 

Sedaction  in  area  after  rapture,  per  oentum  of  original  section 86.4 

Position  of  ruptoie ".75  from  neck 

Character  of  broken  surface ^Ikji  alight  grannlation 

Elongation  of  inch  sections ".29*,  ".18,  ".10 
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No.  3135. 
Marks,  S$ii 
Diameter,  '^56^. 
Sectional  area,  .25  sqaare  inch. 


AppUedlMMls. 

^Sor 

SnoceffsiTe 

SaooMsiTe 
set. 

Remarlu. 

Total 

Persqiuure 
iDch. 

elonftation 
per  inch. 

Jneh. 

0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 

,.000283 

.000233 

.6(10167 

.(100067 

.0(H)066 

.000034 

.000038 

.000067 

.000133 

.000167 

.000200 

.000233 

.000300 

.000767 

.001033 

.001100 

.001400 

.  (H)1667 

.001338 

.001538 

.001467 

.001767 

.001700 

.001766 

.001000 

.001967 

.00-2367 

.002006 

.002900 

.002767 

.002788 

.002967 

.0034 

.0033 

.0117 

.0066 

.0067 

.0233 

PermaneBt 
set. 

Pound*. 
260 
1,250 
2,500 
8, 760. 
6,000 
6,260 
7,500 
8,750 
10,000 
11.250 
12,500 
12,750 
13.000 
13,260 
13,500 
13,750 
34, 000 
14,250 
14,500 
14,760 
16,000 
1^600 
16.000 
16,500 
17,000 
17,500 
18,U0O 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22.500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 

Pounds. 
1,000 
5,000 
10.000 
16,000 
20,000 
26.000 
80.000 
85.000 
40,000 
45.000 
50.000 
61,000 
62,000 
53,000 
54,000 
55,000 
56,000 
67.000 
58.000 
69,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
90,000 
98,000 
1(H},000 
102, 000 
104,000 
106,000 
108,00<r 
110,000 

Inch. 
0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.001000 
.001167 
.001400 
.001638 
.001800 
.001867 
.001933 
.001967 
.002000 
.002067 
. 002200 
.002367 

.002800  . 

.003100 

.003867 

.004900 

.006000 

.007400 

.009067 

.  010400 

.011933 

.013400 

.015167 

.016867 

.018633 

.020533 

.022500 

.024867 

.026933 

.020888 

.032600 

.036833 

.0383 

,0417 

.0460 

.0567 

.0683 

.0700 

.0033 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

h. 

.000007 

IndL 
0. 

iDitUdload. 
BlMtio  limit. 

Tensito  strength. 

■"".■ooooi?" 



............ 



* 

General  summarff, 

Tenaile strength  per  »qaare  inch  of  orifrinal  section pounds..  llOiOOO 

Slsstlclimit  per  sqaare  inch  of  orlirinM  section do....    65,000 

Slongation  per  inch  afterniptore inch..    0.1038 

Xlongation  per  Inch  nnder  atrsin  at  elsatic  limit do 002067 

Redaction  in  diameter  at  point  o  I  rapture do 004 

Bednction  in  area  after  rnptore,  per  centam  of  original  se(^on '. '..       2L4 

Position  of  rnptare ".OOftomneok 

Character  of  broken  sorfaoe granalar ;  doll  apot  radiating  ftvm  oiroamferenee:  cracks  tn  aoribee 

of  stem. 
Slongation  of  inch  sections ".10*,  ".00, "  00 
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No.  3136. 
Mark8y|§;j[i 
Diameter,  * '.664. 
Sectional  area,  .25  sqaare  inch. 


Applied  ]o«d8. 

SIongAtioo 
permch. 

SnooeasiTo 
eloDisfttion 
perinoh. 

Permanent 

•et 

Snooeasive 
aet 

Bemnrka.      • 

TotoL 

Persmure 

PdttfMlff. 

260 
1,250 
2,600 
5750 
6^000 
<250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,790 
14,000 
14,250 
14,500 
14,750 
15.000 
16^500 
16^000 
16.500 
17,000 
17,500 
18,000 
18,500 
1A.000 
19,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,200 

Pounds. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 
42.000 
43.000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50.000 
61,000 
62,000 
53.000 
54,000 
53,000 
56,000 
57,000 
53,000 
60,000 
60,000 
82.000 
64,000 
66,000 
68.000 
70,000 
72,000 
74.000 
76,000 
78.000 
80.000 
82.000 
84.000 
86,000 
88^000 
90.000 
98,000 
94,000 
96,000 
98.000 
100.000 
100,800 

Ineh, 
Q. 

.000183 
.000800 

.000487 

.000638 

.000800 

.000907 

.001183 

.001383 

.001367 

.001483 

.001467 

.001500 

.001533 

.001600 

.0^1667 

.001833 

.002133 

.002433 

.002800 

.003167 

.003633 

.004100 

.004667 

.005267 

.006000 

.006667 

.007300 

.007967 

.009700 

.011207 

.  012767 

.014600 

.016333 

.018400 

.020333 

.022167 

.024867 

.027233 

.029933 

.033000 

.036233 

.0400 

.0433 

.0467 

.0533 

.0633 

.0733 

.0900 

.1287 

JfUh, 

0. 

.000138 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000200 
.000034 
.000066 
i0O0O34 
.000033 
000038 
;000067 
.000067 
.000166 
.000300 
.000300 
.000367 
.000367 
.000466 
.000467 
.000567 
.000600 
.000738 
.000667 
.000633 
.000667 
.001733 
.001567 
.001500 
.001833 
.001783 
.002067 
.001938 
.001834 
.002700 
.002306 
.002700 
.00.'H)67 
.003233 
.003767 
.0033 
.0034 
.0066 
.0100 
.0100 
.0167 
.0367 

Insh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000067 

Jnek, 
0. 

Initial  IomL 
BlaatieUmtt. 

•000087 

General  eummarff, 

Speeifle  israTity 7.8528 

Zmrdaew 20.36 

Teiuile  strength  per  aquare  inch  of  original  aection ponnda..  100,800 

Blaatie  limit  per  aqoare  inch  of  original  aection do 47,000 

Slongation  per  inch  after  mptnre inch..    0.1267 

XloDgation  per  inch  ander  atrain  at  elaatio  limit do 001667 

Redaction  in  diameter  at  point  of  xnptnre do 064 

Bflduetion  in  area  after  mptare,  iwr  centum  of  original  aeotion 21.4 

Poaltion  of  rapture l"firomneok 

Gbitfaeter  of  broken  nirfaoe grannlar ;  dull  atreak  ".1  wide  extending  acroaa  flraotared  aorface ; 

eraeka  in  aorface  of  atem. 

lof  inchaeotiotta 'M6*,  ".13, ".  09  • 
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TESTS  OF  IBON,    ST££L,   AND   OTHEB    MATEBULS. 


No.  727. 
MarkB,  i^'J 
Length,  4/'.6. 
Diameter,  ''.798. 
Sectional  area,  .60  square  inch. 


▲ppUedlcMdB. 

Compreft- 

•ion  per 

inoL 

SnooeMiTe 
oompre*. 

PflrmuMDt 

ML 

SnooewlTe 

pennaaent 

set. 

Bemarka. 

ToteL 

PersqiuM 
InoL 

P^mdi, 

600 

2,600 

6,000 
7600 
10.000 
U600 
16^000 
17,600 
20.000 
20.600 
21,000 
21,600 
22.000 
22,600 

S^ooo 

23,600 
24,000 
24.800 
25.000 
26.500 
26,000 
26.500 
27,000 
27.500 
28.000 
28.500 
20.000 
29  500 
80.000 
48.100 

.  Poundt. 

1.000 

6^000 

10.000 

16^000 

20,000 

86.000 
40.000 
41,000 
42,000 
48,000 
44.000 
46.000 
46.000 
47.000 
48,000 
49.000 
60.000 
61,000 
82.000 
53,000 
54,000 
65,000 
66,000 
67,000 
68,000 
6^000 
60,000 
98,200 

Inch, 
0. 

.000100 
.000267 
.000433 

.000707 

.'001067 
.001200 
.001238 
.001287 
.001300 
.001838 
.001887 
.091438 
.001467 
.001500 
.001567 
.001687 
.001900 
.002438 
.003087 

.'003067 
.004033 
.004733 
.006487 
.006000 
.006867 

I%tk, 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000188 
.000167  ^ 
.000183 
.000088 
.000034 
.000088 

.'000034 
.000068 
.000034 

.000038 
.000067 
.000100 
.000238 
.000588 
.000684 
!000488 
.000167 
.000866 
.000700 
.000734 
.000688 

IndL 
0. 

a 

0. 

0. 

0. 

0. 

0. 

—.000067 
—.000100 

IndL 
0. 

Initial  hMd. 

Blaatio  limit 

» 

— ^.000067 
-.000088 

Failed  by  triple  flexure. 
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No.  728. 
Marks,  |$i  J 
Length,  4''.5. 
Diameter,  ^'.798. 
SectioDal  area,  .60  sqaare  inch. 


Applied  loiids. 

Compres- 
sion per 
inch. 

SnooeuiTe 

compres* 

sionper 

inch. 

Permanent 

set. 

SnooesslTe 

permanent 

set. 

Bemarks. 

Total. 

Pereqaare 
incL. 

Fwmdt, 
600 
8.560 
5,006 
7.500 
10,000 
U600 
16,060 
17,600 
20,000 
20.600 
21,000 
21,60U 
22,000 
22,500 
23,000 
23.500 
24.  COO 
24.500 
25.000 
25.500 
26.000 
28.500 
27,000 
27,500 
28,000 
28,600 
28.000 
28.500 
36.000 
30.500 
81,000 
81.600 
32.000 
82;  500 
83.000 
33,600 
63,800 

PMmdt. 
1,000 
5.000 
10.000 
16.000 
80,000 
25.000 
30.000 
35.000 
40,000 
41.000 
42,000 
43.006 
44.000 
45.000 
46,000 
47,000 
48.000 
48,000 
50,000 
51,000 
82,000 
68,000 
54,000 
55.000 
56.000 
57,000 
56^000 
58,000 
60.000 
61.000 
62.000 
63,000 
64.000 
6ft,  000 
66.000 
67.000 
107.600 

Inch, 
0. 

.000183 
.000807 
.000400 
.000588 
.000700 
.000800 
.001067 
.001233 
.001300 
.001838 
.001433 
.001500 
.001538 
.001567 
.0016:t8 
.001667 
.001700 
.001767 
.001^)38 
.001800 
.002000 
.002107 
.002300 
.002433 
.002667 
.002867 
.003800 
608600 
; 004000 
.004400 
Io04800 
.005400 
.005867 
.006500 
.007100 

IndL 
0. 

.000133 
.000134 
.000133 
.000133 
.000167 
.000200 
.000107 
.000166 
.000067 
.000038 
.600100 
.000067 
.000038 
.000034 
.000066 
.000034 
.OOOft^S 
.000067 
.000066 
.000067 
.000)00 
.000167 
.000133 
.000138 
.000234 

.000333 
.000300 
.000400 
.000400 
.000500 
.000S06 
.000567 
.000683 
.000600 

In€h, 
0. 
0. 
0. 

a 

0. 

0. 

0. 

.000088 
.000067 

Inch. 
0. 

Initial  load. 

Xlastiollaiit. 
XTUimateitraDttlL 

"*.'ooo6s8" 

.000084 

Failed  by  triple  flexare. 


272 


TESTS   OF   IBONy    STEEL,    AKD   OTHEB   MATERIALS. 


Marks,  ^gi 

Length,  4".5. 

Diameter,  ".799. 

2Sectional  area,  .50  square  inch. 


No.  729. 


ApiOied  loads. 

ComprM- 

sionper 

inoh. 

SaocMaive 

oomprea- 

alon  per 

inch. 

Permanent 
aet. 

Sneceaahre 

permanent 

aet. 

BenuBki. 

TotAL 

Per  sqaare 
incL 

Foundi. 
600 

2,600 
6.000 
7,600 
10,000 
12,600 
15,000 
17,600 
20.000 
20.500 
21,000 
21,500 
22,000 
22.600 
23,000 
23.600 
24.000 
24.600 
26.000 
25.500 
26,000 
26.600 
27,000 
27,600 
28.000 
28,600 
20,000 
20.500 
80,000 
80,600 
81,000 
81.600 
82,000 
40,100 

Paundi, 
1,000 
6,000 
10.000 
16,000 
20.000 
25,000 
80.000 
35,000 
40,000 
41.000 
42.0U0 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
40.000 
60,000 
51.000 
58,000 
58.000 
54.000 
56,000 
66.000 
57,000 
58,000 
60,000 
60.000 
61,000 
62.000 
63,000 
64.000 
08,200 

JndL 
0. 
000067 
.000233 
.000400 
.'000667 
.000767 
.000033 
.001100 
.001267 
.001300 
.001333 
.001867 
.001400 
.001433 
.001500 
.001533 
.001507 
.001600 
.001783 
.001867 
.002100 
.002367 
.002600 
.002000 
.003233 
.003567 
.004000 
.004438 
004038 
.005467 
.006000 
.006567 
.007100 

0. 

.000166 
.000167 
.000167 
.000200 
.000166 
.000167 
.000167 
.000033 
.00OOJ8 
.000034 
.000033 
! 000038 
!000067 
.000033 
.000034 
.0000J3 
.000138 
.000134 
.000238 
.000267 
.000238 
.000300 
.000333 
.000334 
.000433 
.000433 

.oooaoo 

.000534 
.000533 
.000567 
.000633 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

J^ 

Initial  load. 

Blaatio  limit 
intimate  atiMsth. 

Failed  by  triple  flexure. 


TESTS   OF   IRON,   STEEL,    AND   OTHER   MATERIALS 

No.  730. 
Marks,  *^tf 
Length,  4".27. 
Diameter,  ".798. 
SectioDal  area,  .50  square  inch. 
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AppUedloadA. 

Compres- 
sion per 
inch. 

SaooeasiTS 
oompres- 

Permanent 
set 

Saccesalre 
set 

Bemarks. 

TotaL 

PerMoan 
inch. 

Pound*, 
600 

2.600 
6^000 
7^500 
10,000 
12,500 
15.000 
17,500 
20.000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24.500 
25,000 
25,500 
20.000 
26,500 
27.000 
27,500 
28,000 
28,500 
29,000 
20,500 
30.000 
53,000 

Pound*, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45^000 
46,000 
47.000 
48.000 
49.000 
60,000 
61.000 
68.000 
53,000 
64.000 
56,000 
50,000 
67.000 
68^000 
50.000 
00.000 
107.200 

Tnek, 
0. 

.000100 
.000267 
.000483 
.000000 
.000767 
.000938 
.001067 
.001233 
.001207 
.001300 
.001333 
.001367 
.001467 
.001667 
.001700 
.001967 
.002300 
.003500 
.002838 
.003107 
.003500 
.003938 
.004833 
.004888 
l005333 

.'006500 
.007000 

JnOi, 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.OOOiCO 
.000134 
.000160 
.000084 
.000033 
.000033 
.' 000084 
.000100 
.000100 
.000183 
.000267 
.000333 
.000200 
.000333 

000334 
'.000333 
.000438 

000400 
[000500 
.000500 

000600 

:ooo^7 

.000500 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IncJi, 
0. 

Initial  low!. 
Elastic  limit 

mtlmato  strengtli. 

Failed  by  triple  flexure. 
H.  Ex.  16 18 
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TESTS  OF  IBOSBT,  STEEL,   AND  OTHEE  BiATEBIALS. 


IfO.  781. 
Marks,  »bV 
Length,  4". 20. 
Diameter,  ^'.798. 
Sectional  area,  JSO  square  inch. 


Applied  londB. 

CempiM- 

alonper 

InoL 

SucoeosiTe 

ooiDpree> 

eionper 

incn. 

Pemuuient 
set 

SvocsMiTe 

Bemarka. 

ToUL 

Per  square 
inok. 

Poundi, 
600 

2,600 
6,000 
7^600 
10,000 
12,600 
16,000 
17,600 
20,000 
20,600 
21,000 
21,600 
22^000 
22,600 
28.000 
23,500 
24,000 
24,600 
26,000 
26,600 
20,000 
20,500 
27.000 
27,500 
1*8,000 
28,500 
80.000 
20.500 
80,000 
62,900 

iVnnuff. 

10,000 
16,000 
20,000 
26,000 
80,000 
86^000 
40,000 
41.000 
42,000 
43,000 
44,<X)0 
4^000 
46.000 
47.000 
48,000 
49.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
66.000 
67,000 
68,000 
69,000 
00,000 
;L06,8QO 

JndL 
0. 

.000100 
.000207 
.000438 

!  000783 
.000900 
.001007 
.001233 
.001207 
.001333 
.001333 
.001367 
.001438 
.001467 
.001507 
.001733 
.001907 
.002300 
.002567 
.002983 
.003233 
.003087 
.004007 
.004633 
.005000 
.005567 
.006167 
.000667 

Jnek. 

0. 

.000100 
.0001(!7 
.000166 
.000107 
.000183 
.000167 
.000167 
.000166 
.000034 
.000006 

0. 

.000084 
.000006 
.000034 
.000100 
.000166 
.000234 
.000333 
.000207 
.000866 
.000300 
.000434 
.000400 
.000466 
.000467 
.000507 
.000000 
.000500 

Xneh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

.000083 

Inch, 
0. 

Initial  load. 
BlastifiUnit 

Ultimate  aireogth. 

'"Tioioii" 

Ft^ilecl  by  triple  flezqret 


TEST8   OF  IBON^    STEEL,   AND   OTUEB   MATERIALS. 
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Marks, 


8B,J 
BT»H 


Ko.  3165. 


auCUAO,   BT0H 

Diameter,  ''.664. 

Sectional  area,  .26  square  inch. 


Applied  loikUi. 

Ehmgatlon 
perlnch. 

Sacoaaaire 
eloaffatioD 
perlnch. 

Permaiiant 
aet 

Snooaaaive 

aet. 

Benuvka. 

Total 

Peraqaare 
Inch. 

Pimndt. 

250 

1.250 

2.500 

3.750 

5.000 

6.250 

7,500 

8,750 

10,000 

11,250 

11,600 

11,750 

12,000 

12.250 

12.500 

12.760 

13,000 

13,250 

13.500 

13,750 

14,000 

14,250 

14,500 

14,750 

16,000 

15,500 

16,000 

16,500 

PoundM. 
1.000 
5.000 
10.000 
15,000 
20.000 
25.000 
30,000 
35.000 
40.000 
45,000 
46.000 
47,000- 
48.000 
49.000 
50,000 
61,000 
52,000 
53.0U0 
54,000 
55.000 
66,000 
67,000 
58.000 
59,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
78.000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
95,760 

Inch. 
0. 

.000133 
.000300 
.000467 
.000667 
.000833 
.001000 
.  001167 
.001388 
.001500 
.001633 
.001767 
.002267 
.003100 

.004500 
.005067 
.005533 
.036333 
.006938 
.007900 
.008700 
.009467 
.010383 
.011500 
.013033 
.014833 
.016900 
.018733 
.020900 
.023333 
.026000 

.031033 

.034500 

.038000 

.042167 

.046333 

.0533 

.0600 

.0667 

.0800 

.1200 

Tnek. 
0. 
.000183 

.000167 

.000167 

.000200 

.000166 

.000167 

.000167 

.000166 

.  0C0167 

.000138 

.000134 

.000300 

.000833 

.000733 

.000667 

.000567 

.000466 

.000800 

.000600 

.000967 

.000800 

.000767 

.000866 

.001167 

.001533 

.001800 

.002067 

.001833 

.002167 

.002433 

.002667 

.002333 

.002700 

.003467 

.003500 

.004167 

.001160 

.006967 

.0067 

.0067 

.0133 

.0400 

JndL 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

JndL 
0. 

Initial  kMd. 
Blaatfclimit. 

TeoaUe  Btrength. 







1 

"i::;:;:::::;::::;;;;: 



17,000 

... .. 

17,500 

1 

18.000 

18,500 
19.000 
19^500 
20,000 
20.500 
21,000 
21.600 
22,000 
22,500 
23,000 

2^500 

23,940 

General  eummary, 

TenaHe  strength  per  aqnare  inch  of  original  aeotion poanda..    96,760 

Blaatio  limit  per  aonare  inch  of  original  aection do 45!  000 

BlongftUon  per  inen  after  mpture Inch..    0.1267 

Xlongatlon  per  inch  under  attain  at  elaatio  limit do 001500 

Bedaction  in  diameter  at  point  of  raptnre do 044 

Bednction  la  area  Alter  rapture,  per  oentam  of  original  section 15.0 

Position  of  rnptore 1".05  from  neck 

Character  of  hroken  aarface , granalar,  radiating  from  a  dall  apot  at  the  oirenmference 

BlongBtioa  of  inch  aeodona , , ,., 'MO,  ".14,  ".).4* 
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No.  3166. 

Marks,  b'?;/i 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


AppUed  loads. 

Elongation 
per  inch. 

Saooeasive 

Pennanent 
set. 

SaoceadTe 

permanent 

set. 

Remarks. 

Total. 

Per  sqaare 
inch. 

Pounds. 

250 
1,250 
2,500 
3,750 
5,000 
6.250 
^.-lOO 
8,750 
10,000 
10,250 
10,500 
10.750 
11,000 
11.2,50 
11,500 
11,750 
12,000 
12,250 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15, 500 
16,000 
16.500 
17,000 
17,500 
18.000 
18,500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
28,000 
23,500 
28,560 

Po«nd«. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46.000 
47.000 
48,000 
49.000 
50,000 
62,000 
54,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
04,000 
04,240 

Jndi, 
0. 

.000100 
.000267 
.000483 
.000600 
.000800 
.001000 
. 001167 
.001367 
.001400 
.001438 
.001500 
.001533 
.001600 
.001733 
.001938 
.002407 
.002967 
.003500 
.00*767 
.006333 
.0C8167 
.009833 
.011600 
.013367 
.015367 
.017500 
.019667 
.  021800 
.024333 
.027067 
.029833 
.033333 
.030667 
.010633 
.045500 
.050667 
.0567 
.0667    . 
.0600 
.1133 
.1300 

Jndi, 
0. 

.000100 
.000167 
.000166 
.000167 
.000200 
.000200 
.000167 
.000200 
.000033 
.000033 
.000067 
.000033 
.000167 
.000133 
.000200 
.000534 
.000500 
.000533 
.001267 
.001566 
.001834 
.001066 
.001767 
. C01767 
.002000 
.  002133 
.002167 
.002133 
.002533 
.002734 
.002766 
.003500 
.003334 
.004166 
.004667 
.005167 
.006067 
.0100 
.0133 
.0333 
.0167 

IndL 

a 

0. 

a 

0. 
0. 
0. 
0. 
0. 
.000033 

Inch. 
0. 

InifJal  load. 

Elastic  limit. 

• 

Tensile  strength. 

*"*.'660033*" 

Gtneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    M,240 

Elastic  limit  per  square  inch  of  original  section do...    4fi.00O 

Elongation  per  inch  after  rupture Inch..    0.2083 

Elongation  per  inch  under  strain  at  elastic  limit •• do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...        .144 

Reduction  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture 1".25  fh>m  nerk 

Character  of  broken  surface ^ silkv 

Elongation  of  iiiohseotlona...., , , ".17,  ".SI*,  ".13 
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No.  3157. 

Marks,  b'&m 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


per  Inob. 

SaooeMlve 
eloDgaUon 
perinoh. 

Permanent 
set. 

SaooesidTe 

permanent 

set 

Total. 

Per  square 
inch. 

PmmdM. 
250 
1,250 
2.500 
3,750 
6,000 
0,250 
7,  SCO 
8.760 
10.000 
10,2£0 
10,500 
10,750 
U.OOO 
11,250 
11,500 
11,750 
12,000 
12.260 
12,500 
13,000 
18.500 
14,000 
14,5il0 
15.000 
15,600 
16,000 
16,500 
17,000 
17.600 
18,000 
18;  500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
28^000 
28;  500 
23,000 
28,600 
28,700 

Poundt. 
1,000 
5,000 
10,000 
16,000 
20,000 
25.000 
80,000 
36,000 
40.000 
41,000 
42,000 
43.000 
4^000 
45,000 
46;  000 
47,000 
48.000 
49.000 
60,000 
88,01)0 
64,000 
66,000 
58;  000 
80.000 
82,000 
84,000 
88,000 
68,000 
70,000 
72.000 
74.000 
78,000 
78;  000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
921000 
94.000 
98.800 

Inch, 
0. 

.000100 
.000267 
.000433 
.000633 
.000800 
.001000 
.001167 
.001383 
.001307 
.001400 
.001433 
.001500 
.001538 
.001633 
.001967 
.003067 
!003500 
.004400 
.005667 
.007107 
.008067 
.010233 
.011933 
.013738 
.015507 
.017507 
.019567 
.022107 
.024333 
.027000 
.029667 
.032167 
.035607 
.039333 
.043567 
.048500 
.0307 
.0033 
.0738 
.0033 
.1233 

Inch. 
0. 

.000100 
.000167 
.000166 
.000200 
.000107 
.000200 
.000107 
.000166 
000084 

.'000038 
.000067 
.000033 
'.000100 
000334 
.001100 
.000433 
.000900 
.001267 
.001500 
.001500 
.001560 
.001700 
.001800 
.001834 
.002000 
.002000 
.002600 
.002106 
.002067 
.002607 
.002500 
.003500 
.003066 
.004234 
.004933 
.0062 
.0066 
.0100 
.0200 
.0300 

InOL 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  linill 

Tensile  strength. 

*^ 

General  eummary, 

TeaaOe  strsiDgth  per  aqoare inch  of  original  seotlon pounds..    94,800 

Blactietlifliii  per  aqoare  inch  of  original  section do —    45,000 

Bloagation  per  ineh  after  mptare inch..    0.1300 

JDongatlon  per  inch  under  strain  at  elastic  limit do 001533 

SedaetioD  in  diameter  at  point  of  mptoie do 064 

Bednetion  in  area  after  rupture,  per  oentom  of  original  section  18.8 

Potion  of  rnptiire 1".25  ftx>m  neck 

Clianeier  of  broken  snrikce giannlar,  radiating  from  a  dull  spot  at  the  oironmference 

BottipttionoflnchaeGtIona 1 'a8,".10*,M0 
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XTo.  3168. 
Marks,  J ^^ 
Diameter,  '-^'.564. 
Sectional  area,  .25  square  inch. 


^,!Sff 

SnccMsire 

Venoanent 
■et. 

SncoMsire 
peniiaiMnt 

Mt. 

Beinarks. 

Total. 

Persqiuve 

Pounds. 
250 
1,260 
2,600 
8,750 
5.000 
8. 250 
7.500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12.250 
12.500 
12,760 
13.000 
13.250 
13.500 
13.750 
14.000 
14,250 
14,500 
14.750 
15.000 
15.500 
16.000 
16.500 
17,000 
17,500 
18.000 
18.500 
19.000 
19,600 
20,000 
20,500 
21,000 
2r^500 
22.000 
22,600 
^000 
23,500 
24,000 
S4,500 
26,000 
25,500 
28,000 
28,600 
27,000 
27,100 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
80.000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45^000 
48.000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
64.000 
55.000 
56,000 
57.000 
68.000 
59,000 
60,000 
62,000 
64,000 
86,000 
68.000 
70,000 
72.000 
74,000 
76.000 
78,000 
80.000 
82.000 
84,000 
88.000 
88.000 
90,000 
02.000 
04,000 
98,000 
98,000 
100.000 
102,000 
104,000 
106,000 
108.000 
108,400 

JndL 
0. 

.000133 

.000300 

.000533 

.000700 

.000867 

.001033 

.001200 

.001387 

.001400 

.001433 

.001467 

.001500 

.001533 

.001600 

.001633 

.001667 

.001700 

.001787 

.001833 

.001687 

.001900 

.001967 

.002033 

.002200 

.002367 

.002533 

.  003033 

.003833 

.005067 

.006400 

.007867 

.009333 

.010867 

.012500 

.014067 

.015600 

.017367 

.019100 

.021167 

.023000 

.025167 

.  027500 

.029867 

.032667 

.035667 

.039000 

.042687 

.0467 

.0533 

.0633 

.0700 

.0900 

.1000 

Inch. 

.000133 
.000167 
.000233 
.000187 
.000167 
.000106 
:  000167 
.000187 
.000083 
'.000038 
.000034 
.000038 
.000033 
.000067 
.000033 
.000034 
.000033 
.000067 
.000066 
.000034 
.000038 
.000067 
.000066 
.000167 
.000187 
.000166 
.000500 
.000800 
.001234 
.001333 
.001467 
.001466 
.001534 
.001633 
.001567 
.001533 
.001767 
.001733 

.ooa»67 

.001833 
. 002167 

.002387 
.002800 
.803000 

.003667 

.004033 

.0066 

.0100 

.0067 

.0200 

.0100 

IfuA. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Inltia]  load. 

...... ...?.. 

Elastie  Unit. 

Tensile  Btreogih. 

Oeneral  summary, 

Tonalle strength  per  square  Inch  of  original  section poanda..  106,400 

Elastic  limiK  per  square  inch  of  originu  section do....    56,000 

Elongation  per  inch  after  mptnre inch..    0.1033 

Elongation  per  inch  under  strain  at  elastio  limit do 002833 

Beductionlo  diameter  at  point  of  mptnre do 044 

Bednction  in  area  after  mptnre,  peroentsm  of  original  section 15.0 

Position  of  mptare ".75fh»nneck 

Character  of  brolcen  sorfiaoe granular,  radiating  from  a  dull  spot  at  the  drcamfcareDoe 

KoDgation  of  inch  secttons ".08,  *'.M,  ".14* 


TESTS  OF   IRON,   STEEL,   ANI>  OTHER  MATERULS. 

Ka3354. 
Marks,  S»i 
Diameter,  "ii64.  ' 
Sectional  area,  J25  square  inch. 
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Appltodlonda. 

°^sr 

SaoeewiTe 

ISO." 

i6t. 

SofioeMiye 

Bemartn. 

TotaL 

Persqiura 
indi. 

P9undM. 
260 

1.260 
2,600 
3,750 
6,000 
0.250 
7,600 
8,760 
10,000 
10,260 
10.600 
10,750 
11,000 
11.260 
11.600 
11.750 
12.008 
12,250 
12,5:0 
12,750 
13,000 
13.250 
13,500 
13.760 
14,000 
14.:!80 
14,600 
14,760 
16,000 
15,500 
10^000 
18^600 
17,000 
17.500 
18^000 
18;  600 
19,000 
18;  600 
20^000 
20.600 
21.000 
21,800 

$500 
82,810 

Poundt. 
J.OOO 
5.000 
10,000 
15.000 
20,000 
26,000 
30,000 
36.000 
40.000 
41.000 
43,000 
43,000 
44.000 
46,008 
481000 
47,000 
48,000 
48,000 
59^000 
51,000 
52,000 
63,000 
54,000 
66,000 
66,000 
57.000 
58,000 
60.000 
60  000 
68.000 
64.000 
68,000 
68,000 
70.000 
71.000 
74.000 
76.000 
78,000 
80.000 
83;  000 
64,000 
86,000 
88;  800 
80.000 
81.240 

IndL 
6. 

.000007 

.000200 

.000333 

.000600 

.000633 

.000800 

.001000 

.001107 

.001200 

.001267 

.001308 

.801887 

.001400 

.001567 

.001867 

.003000 

.003700 

.004000 

.005587 

.006400 

.007367 

.008207 

.009033 

.009933 

.010900 

.011900 

.012833 

.013767 

.015000 

.017807 

.020167 

.022667 

.025600 

.028000 

.031033 

.034667 

.038200 

.041070 

.0450 

.0533 

.0600 

.0733 

.0800 

.1800 

Jnek. 
0. 

.000067 
.000133 
.000133 
.000107 
.000133 
.000107 
.000200 
.000107 
.000033 
.888007 
.000033 
.000067 
.000038 
.000107 
.000300 
.001133 
.000700 
.000900 
.000907 
.000833 
.C00967 
.000900 
.000766 

:» 

.001000 
000933 
!000934 
.002133 
.001967 
.002300 
.002500 
.002833 
.002500 

.003634 
.003633 
.003470 

.0088 
.0067 
.0138 
.0107 
.0400 

Jnek, 
Ok 
—.000038 

— .00C033 
—.000033 
—.000067 
-.000007 
—.000067 

Inch, 

0. 
—.000033 

0. 

0. 
—.000034 

iDltliil  load. 
EUisiio  Uaat 

1 

TeiMOeatraDgUi. 

Oeneral 

TciitflBatnBgthpersqoaxeiseboforiclnAlBection , pomids..    91«840 

XUwtie  limit  per  square  Ineh  of  orlgiiuilsdotioxi do —    45,000 

Etoontkm per incli  after  mptore inch..    a2238 

EloniaUoD  per  inch  under  straio  at  elastlollmlft do 001400 

RedncUon  in  diameter  at  point  of  mptore do 144 

Bedttrtton  la  aw  after  mptore,  p^r  oeotum  of  otifiiial  aeottai 44.6 

FMillonofnVtnxe 1".25  ffco«  aeck 

Ohataeterefhroken  aorftoe ; ailky 

~  lofinchaeotlona « Jl,  ".28»,  ".17 
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No.  3356. 
Marks,  B'f'/o 
]>iameter,  ''.664. 
t3ectional  area,  .25  sqaare  inch. 


Applied 


Total. 


250 
1,250 
2,600 
8,750 
6^000 
0.250 
7,500 
8,750 
10,  COO 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
13,250 
13,000 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
28,000 
28,500 
24.000 
24,500 
86^000 
26^250 


Per  Bqiuffe 
inon. 


PotMMU. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
86.000 
40,000 
41,000 
42,000 
48,000 
41,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52.000 
53,000 
64,000 
55,  OCO 
66,000 
67,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.  OCO 
78.000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
92,000 
04,000 
96,000 
98,000 
100,000 
101,000 


Blonntioii 
permoh. 


Inch, 
0. 

.000107 
.000333 
.000500 
.000067 
.000833 
.001000 
.091200 
.001367 
.001433 
. 001467 
.001500 
.001533 
.001L67 
.001600 
.001633 
.001700 
.001733 
.001800 
.001900 
.001067 
.002167 
.002033 
.003467 
.004267 
.004033 
.006733 
.006500 
.007400 


.010600 
.012267 
.014067 
.016833 
.  017567 
.019433 
.021367 


.025500 

.028200 

.031000 

.034033 

.087600 

.041167 

.045500 

.0533 

.0€00 

.0667 

.0800 


SuooeeaiTe 
elon^atton 
per  inch. 


Inch. 
0. 

.000167 
.000166 
.  000167 
.000167 
.000166 
.000167 
.0(0200 
.000167 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 

.oooass 

.000067 
.000100 
.000067 
.000200 
.000406 
.000834 
.000800 
.000666 
.000800 
.000767 
.000900 
.001533 
.001667 
.001667 
.001800 
.001766 
.001734 
.001866 
.001034 
.002166 
.  0J1967 
.002700 
.002800 


.003467 

.0036G7 

.004333 

.0078 

.0067 

.0067 

.0138 


Permanent 
•et. 


Inch. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 


SooceMiye 
permanent 

set 


IneK, 


Bemarka. 


Initial  load. 


ElasUc  limit. 


Tenaile  atrength. 


General  summary. 

Tensile  strength  per  aqnare  inch  of  original  aecl ion pounds..  101, o:o 

Elastio  limit  per  sqnareinoli  of  origiuaTseotion  do 60,000 

Elongation  per  inon  after  rapture ineh..    O.IOOO 

Elongation  per  inch  under  strain  at  elasiio  limit do 001800 

Bednction  in  diameter  at  point  of  rnptnre do 044 

Rednotion  in  area  after  rapture,  percentamof  original  section 16.0 

Ponition  of  rapture P'fkomneok 

Character  of  broken  surface granular,  radiating  from  a  silky  spot  at  oironmference 

Elongation  of  inoli  seotiona ".12*,  ".U,  ".07 


^sts 


^'area,  .20  square  inch, 
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0010^2 

:003J*23 

oo320ir 

:  o  I  o '*q2 

1  OXOTOT 
OX»333 

•  0^0000 

'.  O3t2l-0O 

040X67 

:o&oo 

.OG33 
.0733 
"  0»33 


Saccessive 
eloDjEftUon 
per  inch. 


Inek. 
0. 

.000167 
.000166 
. oooin? 

.000167 
.000166 
.  003107 
.000107 
.000200 
.000033 
.000067 
.000066 
.000100 
.000234 
.001906 
.001434 
.000400 
.000034 
.OOOiCO 
.000067 
.001066 
.000934 
.6008.18 
.001067 
.001000 
.001100 
.001000 
.001000 
.001100 
.001^66 
.002567 
.002667 
.002433 


.003667 

.003600 

.004167 

-.004500 


.0067 


.0100 
.0200 


Permanent 
Bet 


Inch. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaooeaeiTO 

pennaaent 

aet. 


Inch, 


.000088 


Semarka. 


Initial  load. 


ElaaUo  limit. 


Tensile  strength. 


General  twmmaty, 

««««K  ioct  of  original  section ponnds..    80, 1( 

^ -^r  *q^^lj  of  original  seoUon do...    43,0( 

^S^^.^t?^cUUUiK.Tr   rw«^j^p^^ ^^ ^ 

r^tiptaro,  per  centnm  of  original  section 40. 

^_ I'MSflrom  dm 

—  •^«!*-L  ".13.  ".20.  ".2' 


282  TE8T8  OF   IBON,    STEEL,    AMD   OTHEE  HATEBIALS. 

No.  739. 
Marks,  JJ'/m 
Length,  6". 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. , 


Applied  loadi. 

Compres- 

•ion  per 

incfiT 

Saceeesire 

coiuproe- 

■ioa  per 

inch. 

Permanent 
set. 

permanent 
set. 

TotaL 

Per  square 

Poundt. 
500 

2,500 
6.000 
7,500 
10,000 
12.500 
15^000 
17,500 
20,000 
20,500 
21,000 
21,500 
22^000 
22,  .VK) 
23.000 
28,500 
24,000 
24,500 
25,000 
25,600 
26,000 
28,500 
27,000 
27,500 
44,060 

PdlNMfe. 

1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
40.000 
41,000 

«i;ooo 

48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
54,000 
55.000 
88,120 

Inek. 

.000100 

!  000438 
•  OOOiiOO 
! 000767 

.' 001100 
.001267 
.001300 
.001388 
.001367 
.001400 
.001483 
.001467 
.001533 
.001700 
.002133 

!003667 
.001488 
0ftS33g 

; 006100 
.006838 

Inch, 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000038 
000034 
'.000038 
.000038 
.000034 
.000066 
.000167 
.000433 
.000800 
.000734 
.000766 
.000900 
.(•06767 
.000783 

Inek. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

Initial  loibd. 

BlasHo  limit. 
Ulttmateatrengtli. 

Failed  by  triple  flexure. 


S7>ic^  ksI^^gZ  ^,j:.j^z/Ze^ 


^^^ctC?C&i 


^^^yCt^z  z^Ze- 


H  f  X  No  16  50, 1. 


TESTS  OF   IRON,   STEEL,   AMD   OTRBS  MATGBIALS. 

No.  3130. 
Marks,  ^fj 
Diameter,  "564. 
Sectional  aroa,  .26  sqaare  inch. 


283 


Applied  loads. 


ToUd. 


PoundM. 

250 
1,250 
2,500 
8,750 
fi^OOO 
0^250 
7,500 
8,750 
10,000 
11,250 
18,500 
12L750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14.500 
14.750 
15,000 
1S,500 
18,000 
18*500 
17,000 
17,500 
18,000 
18,500 
10,000 
10,500 
80,000 
20.500 
21,000 
31,500 
22,000 
22,500 
23.000 
23,500 
24.000 
84.500 
25.000 
25,500 
20,000 
28^600 


Per 


raquare 
inch. 


Pottndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
85,000 
80,000 
35.000 
40,000 
«^000 
50,000 
51,000 
53.000 
83,000 
54,000 
56,000 
60,000 
67,000 
58,000 
59.000 
60,000 
82,000 
84,000 
08.000 
68.000 
70,000 
72,1100 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
88,000 
88,000 
iM>.000 
02.000 
94,000 
96,000 
98^000 
100^  000 
IDS.  000 
104000 

iofl;ooo 


BloBgBtioa 
perinoh. 


JndL 

0. 
.000187 


.000700 
.000888 
.001000 
.001167 
.001333 
.001583 
.001700 
.001767 
.001867 
.001033 


.002200 
.002433 
.002733 
.003167 
.003700 
.004267 
.005833 
.007333 
.008887 
.  010167 
.011938 
.013433 
.015200 
.016067 
.018738 
.020600 
.022738 
.024867 
.027433 
.020867 


.0417 
.8450 


.0733 
.0067 


Saoeeselve 
eloneatioa 
periDch. 


Ol 

.000187 
.000168 
.000187 
.000200 
.000133 
.00J167 
.000107 
.000166 
.000200 
.000167 
.000067 
.000100 
.000066 
.000100 
.000167 


.000300 

.000134 

.000533 

.000567 

.001566 

.001500 

.001534 

.001300 

.001766 

.001500 

.001767 

.001767 

.001766 

.001867 

.002133 

.002134 

.002566 

.002434 

.003066 

.003067 

.0028 

.0034 

.0033 

.0083 

.0100 

.0100 

.0234 


PenDftnent 
set. 


0. 

a 

0. 

a 
a 

0. 
0. 

a 

0. 


Snooeasive 
permanent 
set 


Inch. 


JUitaarkn. 


Initlftlloal. 


EUwtieUmit 


Tensile  strength. 


General  eummary, 

Tensfle  streogth  per  sqasre  inch  of  original  section pounds..  108.000 

JBlsstio Unit  per  aqnsre  inch  of  original  section do 64.000 

Elongation  per  inch  after  rupture inch..    0.1067 

Elongaiion  per  inch  under  strain  at  olasticlimit do 002038 

Reduction  in  diameter  at  point  of  rapture.  do 034 

Bedoction  in  area  after  mptnre,  per  centum  of  original  section 11.8 

Position  of  rupture 1".  40  from  neck 

Character  of  orolcen  surfiKe,  granular;  dull  spot  radiating  ftom  circnmferenoe.    Craoks  in  surface  of 

stem. 
EloogatioBofliiohaeotlni^ ^ ".08, 'Ml*.  ".18 


284  TEStS   OF   IROK,    STfiEL,    aKD   OTUER   MAtEBtALS. 

No.  3132. 
Marks,  iVo 
Diameter,  ''.5G4. 
Sectional  area,  ,25  square  inch. 


Applied  loftds. 

Blongation 
per  inoh. 

Snooeseive 
eloueatiou 
perincli. 

PermoDent 

■et 

Saooeesire 

permuient 

Bet 

Bemarks. 

ToUL 

Per  square 
indi. 

Poitndt. 
250 
1.250 
2,600 
8,750 
6,000 
6,250 
7.500 
8.750 
10.000 
11,2:10 
12,500 
12,750 
13,000 
13,2:0 
13.500 
1.1. 750 
14.000 
11,260 
14.6U0 
U.750 
15.(00 
15.5(K) 
16,000 
10.500 
17,000 
17.51K) 
18.(00 
18.500 
19,000 
10.600 
20.000 
20,500 
21,000 
21,500 
22.(>00 
22,500 
23.0L0 
23,500 
21,000 
24.600 
25,000 
26.500 
25,800 

Poundt, 
1.000 
5,000 
10.(00 
15,  (00 
20,000 
23.000 
80.000 
35,000 
40.000 
45.000 
60,000 
61,000 
52, 000 
5:1, 000 
54,000 
55,000 
56.000 
57,000 
58,(00 
60,  COO 
00,000 
6i,000 
64.0  0 
66,000 
68.0(H) 
70.000 
72, 000 
74.000 
7(«,000 
78.000 
80.000 
8J,000 
84,000 
80.0(0 
88.000 
90,000 
92,000 
94,000 
96,000 
98.000 
100,000 
102,000 
103.200 

Inch, 
0. 

.000100 

.000233 

.000433 

.00(1600 

.00(833 

.001000 

.001167 

.001333 

.001533 

.001707 

.001833 

.001900 

.002067 

.002367 

.002867 

.003400 

.004000 

.004667 

.005100 

.006167 

.007667 

.009200 

.010933 

.012000 

.014267 

.016167 

.017933 

.010913 

.021667 

.021233 

.  026(,0i) 

.  029107 

.032067 

.035167 

.0383 

.0417 

.0467 

.0533 

.0600 

.0700 

.0933 

.1333 

Inch. 
0. 

.OOOICO 
.000133 
.000:00 
.000167 
000233 
.'000167 
.0C0167 
.000166 
.000200 
.000234 
.000066 
.000067 
.000167 
.000300 
.000500 
.000533 
.000600 
.000067 
.000738 
.000767 
.001500 
.001533 
.001733 
.001067 
.001667 
.001900 
.001766 
.002000 
.001734 
.002566 
.002367 
.002567 
.002900 
.003100 
.003138 
.0034 
.0050 
.0066 
.0067 
.0100 
.0283 
.0400 

Ineh, 
0. 

—  .000033 

—  .00-0033 

—  .000033 

—  .000033 

—  .000033 
0. 

0. 
0. 

Inch, 
0. 
—  .000038 

0. 
0. 
0. 
Ol 

.(W003S 
0! 
0. 

InitiallcMd. 
EiMtic  limit. 

Tenaile  strength. 



...... ...... 

.,, 

" 

General  summary, 

Teneilo  ftlrenglh  per  square  inch  of  oriffinal  section ponnda..  103*200 

Elastic  limit  per  SQuare  inch  of  orlginu  section do 88,000 

KloDgation  per  inon  after  rnptnre inch..    0.1467 

Elongation  per  iuch  under  strain  at  elastic  limit do 001900 

KcMliictiuD  in  diameter  at  point  of  rnptnre do 074 

Kediiction  in  area  after  rupture,  per  centum  of  original  section 216 

I'oHitiou  of  rupture ''.80fh>m  neck 

Character  of  broken  snrfaoe giannlar}  dull  spot  at  oircamference 

Elongation  of  inoh  sections ".10,  ".U^  ".19* 


TESTS  OF   IBON,   STEEL,   AND   OTHEB  MATERIALS. 

No.  3133. 

Marks,  ^%  ^ 

Diameter,  '^564• 

Sectional  area,  .25  sqaare  inch. 


285 


Applied  iMds. 

EloDintion 
per  inch. 

SncceMiTe 
eloBintion 
perlnoh. 

Pennaaeiit 
■et. 

SaooeasiTe 

Bemftrki. 

ToUL 

Per  s^are 

250 
1,250 
2,500 
3,750 
6,000 
8,250 
7,500 
8,750 
10,000 
11,250 
11,500 
U,7S0 
12,000 
12,250 
12,500 
12,750 
18.000 
13,280 
13,500 
18,750 
14,000 
14,230 
14,500 
H750 
15^000 
15.500 
16^000 
16,600 
17,000 
17,500 
18,000 
li^SOO 
19,000 
19,500 
20,000 
20.500 
21,000 
21,500 
22.000 
22,600 
3^000 
S,600 
24,000 
24,500 
25^000 

2^908 

1.000 
6,000 

10,000 
15,000 
20,000 
25,b00 
80,000 
85,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
63,000 
64,000 
55^000 
66^000 
67,000 
68,000 
69.000 
80^000 
61,000 
61,000 
88^000 
88,000 
70.000 
72,000 
74,000 
78.000 
78,000 
88.000 
82.000 
84,000 
8^008 
881000 
90,000 
92^000 
94.000 
98^000 

oSooo 

1001 000 
108.000 
108,800 

Inch. 
0. 

.000167 
.000338 
.000467 
.000038 
.000800 
.000967 
.001133 
.001338 
.001633 
.001687 
.001000 
.001838 
.001733 
.001800 
.001900 
.002100 
.002367 
.002767 
.003200 
.003733 
.004867 
!005000 
.005733 
.006400 
.008067 
.000600 
.011167 
.012933 
.014533 
.016538 
.018333 
.020287 
.022187 
.024333 
.026887 
.029500 
.032987 
.036000 
.0383 
.0417 
.0487 
.0687 
.0833 
.0700 
.0800 
.1433 

IneK, 
0. 

.000187 
.000166 
.000134 
.000186 
.000167 
.000187 
.000166 
.000200 
.000200 
.000034 
.000038 
.000088 
.000100 
.000007 
.000100 
.000200 
.000267 
.000400 
.000433 
.000538 
.000884 
.000633 

.ooor<i8 

.000067 

.001067 

.001638 

.001587 

.001708 

.001600 

.002000 

.001800 

.001934 

.001900 

.002168 

.002534 

.002633 

.002867 

.003838 

.0028 

.0034 

.0060 

.0100 

.0008 

.0087 

.0200 

.0588 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000083 

Inch. 

0. 

InitUlloed. 
EUfttto  limit. 

"".'ooooss* 





' 

Gemeral  mnunary. 

SpeoiflofraTity 7.8538 

HsrdiMM 21.06 

Tensile  stieogth  per  square  inch  of  orlffiiuJ section pounds..  103,800 

Elastic  Uoit  per  sqaare  inch  of  original  section do....    50,000 

EUmsation  per incn after mptnre inch..    0.1833 

Slon|{atJon  per  inch  onder  stnOn  at  elastic  limit do 001800 

Bednction  in  diamater  at  point  of  rapture do 064 

Bednction  in  area  after  mptnre,  per  centum  of  original  section 21.4 

Positioaofrnptare I'MO  fhim  neck 

Character  of  DTokenavrfiioe grannlar ;  doll  spot  at  ciroamference 

IBlonpilioB  of  inch  sections ,.".18*,».19,M4 


286  TESTS   OF   IBOK9    STEEL,    AND   OTHER    MATERIALS. 


Marks,  f/^f  1 
Length,  4^'.6 
Diameter,  ''.798. 


No.  722. 


Diameter,  ''.798. 

Sectional  area,  .60  square  inch. 


AppUedlMdt. 

Compres- 

•ion  per 

inolL 

Svcoesslre 

oompres* 

aloiiper 

inch. 

Permanent 
set. 

SaooessiTG 

ToteL 

Peraqoare 
incin. 

permanent 
set. 

Renarka. 

Poundt, 

600 
2,6C0 
6,000 
7,600 
10,000 
12,600 
16.000 
17,600 
20.000 
22,500 
23.000 
23,500 
24,000 
24,600 
25,000 
25,500 
26.000 
26,500 
27,000 
27.600 
28,000 
28,600 
29,000 
29,500 
30,000 
80,500 
31,000 
81,500 
32,000 
32,500 
33,000 
83,500 
54,600 

Pounds. 
1.000 
5,000 
10,000 
16,000 
20, 0(H) 
25,000 
80,000 
85,000 
40,000 
46.000 
46.000 
47,000 
48,000 
49,000 
50,000 
61.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58.000 
59.000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67.000 
109,200 

Ineh. 
0. 

.000067 
.000167 
.0003UO 
.000467 
.000633 
.000800 
.000967 
.001183 
.001300 
.001333 
.  001400 
.001483 
.001407 
.001500 
.001567 
.001000 
.001667 
.001733 
.001767 
.001833 
.001867 
.  002000 
.002200 
.  002300 
.003000 
.003407 
.    .004067 
.004607 
.005333 
.005967 
.006600 

Inch, 
0. 

.000007 
.000100 
.009133 
.000107 
.000166 
.000167 
.  000107 
.000166 
.  000107 
.000033 
.00C067 
.000033 
.000034 
.000033 
.000067 
.000033 
.000067 
.000066 
.000034 
.000066 
.000034 
.000133 
.000200 
.000100 
.000700 
.000467 
.000600 
.000600 
.000666 
.000634 
.000633 

Ineh. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  loaiL 

Elastio  limit 
intimate  strength. 

Failed  by  triple  flexure. 


TE8T8   OF   IBON,    STEEL,    AND  OTH£R  MAT£&IAX«8. 

IJTo.  723. 

Marks,  ^^.^ 

Length,  4''.6. 

Diameter,  '^799. 

Sectional  area,  .50  square  inch. 


287 


AppUedlcwdt. 

Compnw- 

Aionper 

inch. 

SocoeMive 

compras- 

sionper 

inob. 

Pk»k'niBBWlt- 

SaooenlTe 

permanent 

aet 

Bemarka. 

Total. 

PersquAre 

Foundg. 
500 
2.600 
r>.ooo 
7.600 
10.000 
12.500 
15^000 
17.500 
20,000 
20^600 
21,000 
21.500 
22,000 
22,600 
23,000 
23,600 
24,000 
24,500 
25,000 
25,500 
26.000 
28.500 
27,000 
27,500 
28.000 
28,500 
29.000 
28t500 
30,000 
30.500 
31,000 
52.200 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
33,000 
•40.000 
41,000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
40.000 
50.000 
51.000 
62.000 
63.000 
54.000 
55.000 
66.000 
57.000 
58.000 
50.000 
60,000 
61.000 
02,000 
104,400 

Inch, 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000933 
.001100 
. 001267 
.001300 
.001333 
.001307 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001733 
.001833 
.001933 
.002167 
.002400 
.002500 
.002000 

!0O3O00 
.005033 
.006600 

Inch, 
0. 

.000100 
.000167 
,000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000100 
.000100 
.000100 
.000234 
.000233 
.000100 
.000400 
.000433 
.000567 
.002033 
.000667 

IneK, 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
UltiiBateatrength. 

:!;.".:::'."'. :::::::::": 









FaOed  by  triple  flexure. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 


Marks,  m  t^^k 

Length,  4^*5. 

Diameter,  ^'.798. 

SectioDal  area,  .50  sqaare  incn. 


No.  724. 


Applied  loads. 

Compres- 

sloii  per 

inoE. 

SnoooBsive 

compree- 

sion  per 

inch. 

Pemianent 
set. 

Sncoessive 
pen.»»t 

Bemarks. 

Total. 

Per  aqnare 
inch. 

Pounds. 
500 
2,500 
5,000 
7,600 
10.000 
12,500 
15.000 
17,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,500 
25,000 
25,500 
26,000 
26.600 
27,000 
27,500 
28.000 
28,500 
20,000 
29,500 
80.000 
80,500 
81,000 
51,400 

Pounds. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
80.000 
35,000 
40,000 
41,000 
42.000 
43.000 
44.000 
45,000 
40,000 
47,000 
48.000 
49,000 
60,000 
61,000 
52. 0(.0 
53,000 
51,000 
55.000 
66,000 
67.000 
58,000 
59.000 
60,000 
61,000 
62,000 
102,800 

Inch. 
0. 

.000067 
.000233 
.000400 
.000533 
.000700 
.000867 
.001033 
.001233 
.001267 
.001300 
.  001307 
.001400 
.  001433 
.001500 
.001533 
.001600 
.001667 
.001767 
.001933 
.002167 
.002467 
.002S3S 
.003167 
.003667 
.004100 
.004567 
.005167 
.005400 
.006333 
.000900 

Inch. 
0. 

.000067 
.000106 
.000167 
.000138 
.000167 
.000167 
.000166 
.000200 
.000034 

.ooo:s3 

.  C00067 
.000033 
.000033 
.000067 
.000033 
.OQ0067 
.000067 
.000100 
.000166 
.000234 
.000300 
.000366 
.000334 
.000500 
.000433 
.000467 
.OOOOuO 
.000233 
.000933 
.000567 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Slaatio  limit. 
Ultimate  strength. 

Failed  by  triple  flexure. 


TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 

No,  725. 
Marks,  ®if^ 
Length,  4^77. 
Diameter,  '^798. 
Sectional  area,  .50  square  inch. 
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Compres- 

atonper 

inch. 

Sacoeuive 

comprM- 

sion  p«r 

inch. 

FermaDent 
set. 

SnooMsiTe 

Bemarks. 

ToUL 

Personare 
fncli. 

500 
2,600 

5^000 
7,600 
10.000 
12,600 
16,000 
17.600 
20,000 
20,500 
21,000 
21.600 
22,000 
22,500 
23,000 
23,500 
24.000 
24,880 
23,000 
25,500 
26,000 
281500 
27,000 
27.500 
28,000 
28,500 
28,000 
29,500 
80,000 
30.500 
31.000 
31.500 
51.800 

Pwmd*. 
1,000 
6,000 
10,000 
15.000 
20.000 
25,000 
80,000 
35.000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000. 
48.000 
60,000 
51,000 
62,000 
53,000 

gas 

66,000 

57,000 
66,000 
60,000 
00,000 
61,000 
62.000 
63,000 
103.600 

Inek, 
0. 

.000100 
.000267 
.000483 
.000600 
.000767 
.000088 
.001100 
.001267 
.001800 
.001838 
.001867 
.001400 
.001483 
.001500 
.001638 
.001600 
.001688 
.001700 
.001838 
.009000 
.002233 
.002500 
.002767 
.003100 
.003667 
.004167 
.004800 
.006333 
.005000 
.006300 
.007167 

JncA. 
0. 

.000100 
.000167 
.000166 
.000167 
.000107 
.000166 
.000167 
.000167 
.000033 
.000033 
.000034 
.000033 
.000038 
.000067 
.000033 
.000067 
.000033 
.000067 
.000183 
.000167 
.000233 
.000267 
.000267 
.000333 
.000567 
.000500 
.000633 
.000533 
.000567 
.000600 
.000067 

huik. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  loftd. 

BUmUo  limit. 
Ultimate  niroBjEtb. 

« 

Failed  by  triple  fiexare. 
H.Ez.  16 19 


290  TESTd  OF  IBOM,    STEEL,    AMD   OTHEtt  MATERIALS. 

No.  726. 
Marks,  iV 
Length,  4".74. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 


Compre*- 

sionper 

incL 

Soocenive 

oompra»- 

■ionper 

incL 

Pennaiieiit 
Bet. 

Succeaaive 

permaneiit 

set 

B«inarkt. 

Total 

Peraqiun 
inch. 

PoiMMlff. 

600 

2,600 

Sooo 

7,600 
10,000 
12,600 
16^000 
17.680 
20.000 
20,600 
21,000 
21,600 
22^000 
22,600 
23,000 
28,600 
24.000 
24.600 
25,000 
25.600 
28.000   . 
20.600 
27.000 
27,600 
28.000 
28,600 
29.000 
29.  MM) 
80.000 
49.000 

POKfUlf. 

1,000 
5,000 
10.000 
16.000 
20,000 
26^000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
4i000 
45,000 
48,000 
47,000 
48.000 
49,000 
60,000 
51,000 
52.000 
63,000 
64,000 
55.000 
68.000 
67.000 
58*000 
69,000 
80,000 
99,800 

Inch. 

a 

.000100 
.000287 
.000438 
.000800 
.003787 
.000933 
.001100 
.001287 
.001333 
.001387 
.001400 
.001433 
.001487 
.001500 
.001687 
.001833 
.001687 
.002000 
.002333 
.002833 
.003600 
.004100 
.004888 
.005187 
.005787 
008333 
.007000 
.007838 

Inch. 

a 

.000100 
.000187 
.000188 
.000187 
.000187 
.000168 
.000187 
.000187 
.000086 
000034 
iOGOOSS 
.000033 
.000034 
.000033 
.000067 
.000066 
.000034 
.000333 
.000333 
.000500 
.000687 
.000000 
.000533 
.000534 
.0008CO 
.000508 
.000887 
.000833 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElaaiioUmit. 
Ultimate  atrencth. 

^ 

............ 



•**• 

Failed  by  triple  flexaie. 


TESTS   OF 


^arkS)  ic  T»  M 

Diameter,  '^^64. 

Sectional  area,  .26  square  incb. 


IRON,  STEKL,  AND   OTHER   MATERIALS. 

Ko.  3189. 
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AppUodUMda. 

Slonntion 
permoh. 

SncceMive 
elonffatiou 
perlnoh. 

Permsiient 

Mt 

Saooessive 

permaiitfiit 

aet 

It«inarka. 

Total. 

PerMroan 

Pwtnda. 
250 
1.250 
2,500 
3,780 
6.000 
6^250 
7.500 
8.750 
10.000 
11.250 
11,500 
11.780 
12.009 
12,250 
1?,500 
12.750 
13,000 
13,250 
13,500 
13.750 
14,000 
14:250 
14.600 
14.750 
15,000 
15,500 
16^000 
16^500 
17^000 
17,500 
18.030 
18,500 
19,000 
19.500 
20.000 
20.500 
21,000 
21,500 
22,000 
22.'500 
23.000 
23.500 
23,980 

Ptwnda 
1.000 
6,000 
10.000 
15,000 
20.000 
26,000 
30.000 
85.000 
40,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,060 
51.000 
52.000 
53.000 
64,000 
65.000 
56,000 
57.000 
68.030 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,b00 
72,000 
74.000 
76,000 
78.000 
M.OOO 
82.000 
84.000 
86.000 
88,000 
90,000 
92,000 
94.000 
95^920 

Inch. 
0. 
.000133 

.'000467 
.000667 

iootooo 

.001200 

.001367 

.001567 

.001700 

.001767 

.001033 

.002367 

.003700 

.004267 

.005200 

.005833 

.006667 

.007333 

.008233 

.000133 

.010133 

.011333 

.012000 

.013033 

.015133 

.017000 

.019167 

.021267 

.028333 

.025838 

.OJ8407 

.031600 

.034600 

.038267 

.042333 

.017500 

.032733 

.0600 

.0700 

.0867 

.1233 

Tneh. 
0. 
.000133 
.000167 
.00J167 
.OOOJOO 
.000166 
.000167 
.000200 
.000167 
. 0^200 
.000133 
.000067 
.000166 
.000434 
.001333 
.000567 

.ooo9;rj 

.000633 
.000634 
.OOOG60 
.000000 
.000000 
.001000 
.001200 
.000067 
.  001033 
.OOilOO 
.001867 
.002167 
.00-JlOO 
.  OOJOOO 
.002000 
'.00:634 
.001133 
.OOJOOO 
.003667 
.004066 
.003167 
.005233 
.007267 
.0100 
.0167 
.0366 

Inch. 
0. 
9. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

•   Inch. 
0. 

InilUI  load. 
Elaatic  limit. 

Tenaile  tirenglb. 



4 





General  eummary. 

TenaOa  atrength  per  sqoaie  inch  of  oriffinal  Motion IKmnda..    05,920 

Slaitie  limit  per  aqixaro  inch  of  original  aeotion :...do 46,000 

fiongation per  iDcn  alter  rapture ....inch..    0.1838 

WopgaUon  per  inch  under  atrain  at  elastic  limit do 001567 

Seduction  in  diameter  at  point  of  rapture do 104 

Bedoction  in  area  after  mptare.  per  oentnm  of  original  nectlon S3. 6 

Petition  of  mptnre T'.&O  firam  neok 

Charaeter  of  broken  aarfaoe grannlar,  70  per  cent. ;  ailky,  30  per  cent. 

Xloogatlon  of  Ineli  aectlona 'M3.  ".26*.  ".18 
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TESTS   OF   IRON,  STEEL,  AND    OTUEB   MATEBIALS. 


Marks,  i[%.'i 

Diameter  ".664. 

Sectional  area,  .26  square  inch. 


No.  3160. 


Elongation 
per&ioh. 

HttOoessiTe 
elongation 
per  inch. 

Permanent 

set 

SocoeaaiTe 
set 

Bemarka. 

TotaL 

Peraqoftre 
inck. 

Potmdf. 
250 
1,250 
2,600 
3,750 
6,000 
6,250 
TidOO 
8,750 
10,000 
11,260 
11,500 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,600 
14,750 
16,000 
15,500 
16,000 
10.500 
17.000 
17,500 
18,000 
18,600 
19,000 
19,  SCO 
20,000 
20.500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,180 

1,000 
5^000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40.000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
56,000 
67,000 
58,000 
59,000 
60.000 
62,000 
64,000 
06.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
88,000 
88.000 
90,000 
92.000 
94.000 
90,000 
98,000 
100,000 
100,720 

Inek. 

0. 

.000100 
.000207 
.000467 
.000633 
.000833 
.001000 
.001107 
.001367 
.001533 
.001507 
.001600 
.001067 
.001700 
.001783 
.001800 
.002067 
.002400 
.00JtJ33 
.003367 
.004267 
.005033 
.00o9»3 
.000067 
.007407 
.009200 
.010933 
.012700 
.014500 
.016100 
.018067 
.021000 
.  022107 
.024400 
.020767 
.029600 
.032667 
.036833 
.039467 
.013607 
.048700 
.0567 
.0033 
.0733 
.1000 
.1238 

InOi. 
0. 

.000100 
.000107 
.<K)0200 
.000166 
.000200 
.000107 
.030107 
.000200 
.000106 
.000034 
.000083 
.000007 
.000083 
.000093 
.000007 
.000267 
.000333 
.000433 
.000534 
.000900 
.000700 
.U00900 
.000734 
.000800 
.001733 
.001733 
.001707 
.001800 
.001000 
.001967 
.001933 
.002107 
.002233 
.002367 
.002833 
.003067 
.003100 
.003634 
.004200 
.005033 
.0080 
.6006 
.0100 
.0267 
.02^1 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
BlaaticUmit 

TenaUeatrengtb. 

General  Bummarjf, 

Tenaile  atrength  per  aqoare  inoh  of  original  aection pounds..  100^720 

Blastic  limit  per  aquare  inch  of  original  aeotion do 61,000 

Blongation  per  inch  after  rapture inch..    0. 1838 

Blongation  per  inch  under  atrain  at  elaatio  limit do 001800 

Rodactiou  in  diamet«f  at  point  of  rupture do 054 

Keduction  in  area  after  rupture,  per  centum  of  original  aection 18.  S 

Poaition  of  rupture r'.20f^mneck 

Character  of  broken  anrfaoe granular,  radiating  from  a  point  in  the  clronmference 

Minimum  diameter  1"  from  pointof  rupture ".60 

Blongation  of  inch  eeetiona ".16,  ".IT*,  ".14 


TB8TS   OP   IRON,    aTEEL,    AND   OTHEB   MATERIALS. 

No.  3161. 
Marks,  M'ljiii 
Diameter,  ''ML 
Sectional  area,  .25  sqoare  inch. 
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peruch. 

SacceBsWe 
fllonffatioii 
perinch. 

Permaaent 

set 

K 

Saccassivtt 

pormanont 

set. 

RemarkSv 

Total 

PeraqiiAre 

r&undg. 
250 

1,250 
2.500 
3.750 
6^000 
6^250 
7,500 
81750 
10,000 
11.250 
11,500 
11,750 
12,000 
12,250 
U500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,7.4> 
15,000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,060 
18^500 
18,000 
18.500 
20,0C0 
20.500 
21.000 
21.500 
22.000 

PotHMlf. 

1.000 
5,000 
10,000 
15.000 
20  000 
25,000 
80.000 
85^000 
40,000 
45^000 
46.000 
47.000 
48.000 
48.000 
80,000 
51.000 
62,000 
&l,000 
54,000 
66.000 
56.000 
57,000 
68,000 
68,000 
60,000 
62,000 
64,000 

66^o:o 

68^000 
70.000 
72.000 
74,000 
76^000 
78,000 
80.000 
82.000 
84.000 
86,000 
88.000 
00,  €01 
02.000 
94,000 
96.000 
97,520 

JmA. 
0. 

.000183 
.000333 
.000500 
.000667 
.000833 
.001000 
.001167 
.001383 
.001533 
.001567 
.001633 
.001067 
.001700 
.001833 
.002067 
.002733 
.003500 
.004467 
.005200 
.006100 
.006767 

.O'/noo 

.008467 
.008400 
.011200 
.013000 
.014833 
.016067 
.018700 
.020667 
.023200 
025333 
; 028107 
.031033 
.034167 
.037jO3 
.042333 
.046667 
.052167 
.OGOO 
.0700 
.0833 
.1167 

Inch. 
0. 

.000183 
.000200 
.000107 
.000167 
.000166 
.000167 
.000167 
.000166 
.000200 
.000034 
.000066 
.0C0034 
.000038 
.000133 
.000234 
.000666 
.000767 
.000067 
.000733 
.000800 
!000607 
.0008:i8 
.000767 
.000033 
.001800 
.001800 
.001833 
.001834 
.002033 
.001807 
.002533 
.002133 
.002834 

.oo;:8e6 

.003134 

.003066 

.004500 

.004334 

.005500 

.007833 

.0100 

.0133 

.0334 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jneh. 
0. 

Initial  load. 
BiMtio  limit 

TensUe  strangth. 

22,500 

23.000 
23,500 
24.000 
24,880 

General  aummary. 

Tensile  streDfcth  p«r  aqaare  inch  of  origioal  section inmnds..    87,520 

Elasticlimlt  per  Moaro  inch  of  origioal section do  ...    48,000 

Elongation  per  incn after  mptnro inch..    0.1400 

ElongalSon  per  inch  under  a:  rain  at  olaatio  limit do 001700 

Heduction  in  diameter  at  point  of  ruptnro    ..  do 034 

Reduction  in  area  aftor  rnptnre,  per  centum  of  origiDal  section 18.3 

PoeitMU  of  rupture l".35fh)m  neck 

Character  of  broken  surface granular,  radiating  fh>m  a  dull  spot  in  the  circumference 

Eloogation  of  inch  flections -..- ".12,  ".18*,  ".U 


294  TESTS  OF  IRON,   STEEL,   AKD   OTBEB  MATERULS. 

No.  3162. 
MarkSy  mt«o 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

Elonjsatlon 
per  inob. 

Saccessive 
elongation 
perlncli. 

Permanent 
set. 

Snocessive 

permanent 

set. 

Inch. 
0. 

Bemarka. 

Totol. 

Per  square 
inc)i. 

Pound*. 

250 

1,250 

2, 500 

3,750 

5.O0O 

6.250 

7,500 

8,750 

10,000 

11,250 

12,500 

12.750 

lajooo 

13,260 
13,600 
18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
16,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21.000 
21,600 
22,000 
22,500 
23,000 
23,500. 
24,000 
24,500 
24,660 

Pimndt, 
1,000 
5,060 
10,000 
15.000 
20.000 
25,000 
30,000 
35.000 
40.000 
45,000 
50,000 
61,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
8i.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
98,640 

Inch. 
0. 

.000100 

.000300 

.000107 

.003067 

.0OU833 

.001000 

.001200 

.00136? 

.001533 

.001700 

.0^1733 

.001800 

.002033 

.003407 

.001167 

.005233 

.00:933 

.006707 

.007400 

.008307 

. 010167 

.012000 

.018900 

.015GOO 

.017600 

.010833 

.022000 

.024167 

.020667 

.029287 

.032333 

.035067 

.039167 

,0433,13 

.048733 

.0533 

.0033 

.0700 

.0033 

.1167 

Inch. 
0. 

.000100 

.000200 

.000167 

.000200 

.000166 

.003167 

.0(K)200 

.000167 

.000106 

.000167 

.000333 

.0000C7 

.00O2.i3 

.001434 

.000700 

.001066 

.0J0700 

.  000804 

.00(»633 

.000007 

.001800 

.001833 

.001900 

.001700 

.002000 

.002.'33 

.002167 

.002107 

.0)2500 

. 002600 

.003066 

.  003334 

,003500 

.004166 

.005400 

.004567 

.0100 

.0067 

.02^3 

.02.34 

Inch. 
0. 

0.       • 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

1 

General  summary. 


TensDe  strength  per  square  inch  of  original  section iwnnds.. 

Elastic  limit  per  square  inch  of  original  section a do.... 

Elongation  per  inch  after  mpturo inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do — 

Sednotion  in  diameter  at  point  of  ruptnro do — 

Redaction  in  area  after  rupture,  per  centum  of  original  Hcction 

Position  of  rupture ".TOftwnneck 

Character  of  hroken  surfaoe granular,  rsdiating  from  a  dull  sp<  t  at  the  circumference 

Elongation  of  inch  sections - - ".23*,  ".14,  ".W 


98,640 
52,000 
0.1533 
OOIBOO 
.074 
24.0 


TESTS   OF   IBQX,  STEfil.,  AND   OTHKR  lliTEIULU'S. 

So.  33^7. 

Marks,  i%.'x 

Diaoieter,  ".664. 

Sectional  area,  .26  sqnare  inch. 


2^6 


B1oii«:»(ioii 
per  iDch. 

dicmfwtlaii 
per  inch. 

Pemuuent 

Mfe. 

SnoeeeaiTO 
^nnaneot 

Bemarks. 

Total 

PerBgoare 

rtwmdB. 
280 
1.250 
2.500 
8.760 
6^000 
61260 
7.860 
8^780 
10,000 
10,260 
10,800 
10,760 
11^000 
11,280 
11.800 
11.780 
12,800 
12,260 
1^600 
12,790 
1^480 
11,260 
13;686 
13,760 
14,000 
141290 
14,680 
14,750 
15^880 
19.880 
10,000 
10,500 
17.000 
17.600 

laooo 

18.500 
10,000 
18.600 
20.000 
20^800 
21^000 
21,600 
22^000 
22.500 
23,000 
23.800 
24,000 
24.420 

Povmdg, 

tooo 

5.000 
10.000 
16^000 
20.000 
25^000 
80^000 
88^000 
40.000 
41,000 
42.000 
43.000 
U,000 
46,000 

^.OOO 
48.000 
40.000 
50,000 
61,000 
52.000 
53.000 
54,000 
55^000 

57,000 
88.000 
60,000 
60,000 
081 000 
04.000 
06,000 
08.000 
70,000 
72.000 
74.000 
76.000 
78,000 
80.000 
82^000 
84,000 
86.000 
88,000 
80.000 
88,000 
04,000 
M^OOO 
07.680 

Ineh, 

Oi 
.000100 

'.OOIUO 
.001880 
.001807 
.001480 
.001400 
.001407 
.001688 
.001000 
.001638 
.001700 
.001788 
.001807 
.002038 
.002000 
.003207 
.004067 

.  WDWVV 

.006707 
.000667 
.007600 

'.000107 
.010883 
.012007 
.014500 
.016838 
.018107 
.020238 
.022407 
.028000 
.027838 
.030800 
!o33600 
!037838 
.040888 

.' 061000 

.0000 

.0067 

.0888 

.1267 

IndL 
0. 

.000100 

.'oooioz  . 

.000100 
.000200 
.000184 
.000106 
.000200 
.000034 
.000038 
0. 

.000007 
.000000 
.000007 
.000088 
.000007 

'.000134 
.000106 
.000567 
.000607 
.000800 
.O0OW3 
.000707 

.000888 
.000838 
.000834 
.001000 
.001834 
.001888 
.001833 
.001834 
.002000 
.002234 
.002588 
.002833 
.002007 

'.003888 

.003600 
OOSOflO 

'.006107 

.0000 

.0067 

.0106 

.0134 

Indk, 
0. 

Inek. 
0. 

Initial  load. 
Elaatilcllmii;. 

General  aumnumf. 


TmsOe  atrengtii  per  aqiiare  iBeh  of  orij 


__,_._, _     iMeiion ponnda..    87,000 

B&MtloUfliitperaaiiaieiiieliof orlgiiulaeetioii do....    49,000 

Sbmxatira per  ineh  after  rnptore Inch.,    ft  1000 

BIODsatian  per  iaeh  ander  Btnin  at  elastic  limit do 001788 

HedaotioB  In  diameter  at  point  of  rapture do U4 

Sednctlon  in  area  after  rnptare,  per  oentnm  of  original  aeotlon 80.4 

FMltloB  of  taptore r'.22fh)m  nec^ 

Qiaracter of  broken  aorlaoe nilky;  slightly  grannlar  at  tbe  cironrnference 

AongatloB  of  ineli  aeeUoBB ".11.  ".24»  ".22* 


296  TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3358. 

Marks,  iS?;/o 

Diameter,  '^564. 

Sectioual  area,  .25  square  inch. 


Applied  loadL 


ToU]. 


Pottfidff. 
250 
1.250 
2,600 
8,750 
6,000 
0,250 
7,500 
8,760 
10,000 
10,250 
10.600 
10,760 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
18,250 
18,500 
18,750 
14,000 
14,250 
14,600 
14,750 
16,000 
16,500 
10.000 
10,500 
17,000 
17,500 
18,000 
18.500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
28,500 
23,600 


Pfir  iquATu 


Pounds. 
1,000 
6,000 
10,000 
15.000 
20.000 
26.000 
80.000 
85,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
63,000 
64,000 
55,000 
60.000 
67,000 
68,000 
50,000 
00,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
04,360 


Inch. 
0. 

.000167 
.000388 
.000500 
.000067 
.000838 
.001000 
.001200 
.001338 
.001400 
.001433 
.001467 
.001533 
.001600 
.001638 
.001067 
.001767 
.001900 
.002100 


.003133 

.004000 

.004900 

.005738 

.006700 

.007400 

.008500 

.009200 

.  010167 

.  012033 

.013733 

.016100 

.018000 

.020067 

.022467 

.024938 

.027738 

.030567 

.083567 

.037338 

.041567 

.046700 

.0533 

.0638 

.0733 

.0967 

.1200 


SuMekflito 


PennHDOEit 


elDiigailrtn  ^, 


set. 


Inch, 
0. 
.000167 
.000166 
.000167 
.000167 
.000166 

.qpoi67 

.000200 
.000133 
.000067 
.000033 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000066 

.000067 

.000038 

.000034 

.000100 

.000133 

.000200 

.000233 

.000800 

.000867 

.000900 

.000833 

.000067 

.000700 

.001100 

.000700 

.000967 

.001866 

.001700 

.002367 

.001960 

.002067 

.002400 

.002466 

.002800 

.002834 

.003000 

.003766 

.004234 

.006133 

.0066 

.0100 

.0100 

.0234 


Inch, 


K«IIkU-lA. 


Initial  loud. 


BUttio  limit. 


Tensile  ■troDgth. 


General  eummary, 

Tentile  Btrength  per  square  inch  of  original  seoUon pounds..    04,80C 

Blastic  limit  per  saaare  inch  of  original  section do 47,00C 

Elongation  per  incn  after  rapture inch..    0.1567 

Blongation  per  inch  nndcr  strain  at  elastic  limit do 001667 

Bednction  in  diameter  at  point  of  mpiare do 064 

Redaction  in  area  afier  rnptare,  per  centnm  uf  original  section 21.4 

Position  of  raptnre T'.TO  (W>m  neck 

Character  of  brolcen  surface granular,  radiating  ft^m  silky  spot  at  the  circumferenoe 

Diameter 4" from  rupture ".49 

Elongation  of  inch  sections ".18,  ".24*,  ".10 


tEStS   Ot*   IRON,    STEEL,    AND   OTitEB   MATEBIALd.  2{)? 


No.  3359. 

Marks,  m*&'k 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 


'Sse- 

SaeoeaaiTe 
elongaUon 
per  ineb. 

PenuaiMiil 
set 

SaooeaeiTe 
■et. 

Remark!. 

Total. 

PeraqiLKe 
inoii. 

Ptttmda. 

8S0 

1.250 

2,500 

3,750 

&.000 

61260 

7,600 

8,750 

10,000 

10.260 

10.500 

10.750 

11,000 

It!  250 

11.500 

11,750 

12^000 

12,250 

12,500 

12.750 

13,000 

13,250 

13  600 

13,750 

14,000 

14,260 

14:500 

14,750 

16,000 

15;  600 

i6;ooo 

16;  500 
17,000 
17,500 
18,000 
18,500 
16^000 
10,500 
20  000 
20,500 
21,000 
21^500 
22,000 

a^soo 

28,600 
^280 

Poumdt. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
35,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45.000 
40,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
53,000 
51,600 
55,000 
56,000 
07,000 
58,000 
50,000 
00,000 
02,000 
04,000 
06,000 
08,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
62,000 
81,000 
M,000 
88,000 
90,000 

oa;ooo 

82;  020 

Inek. 
Oi 
.000100 

.'Ou0407 

.000633 

.001800 

.000007 

.001133 

.001300 

.001333 

.001367 

.001400 

.001433 

.001467 

.001533 

.001633 

.00/833 

.003767 

.004767 

.005467 

.000307 

.007033 

.007000 

.008600 

.000500 

.010533 

.011333 

.012100 

.013033 

.014000 

.016038 

.018000 

.021038 

.0:3367 

.025733 

.0*i8567 

.031067 

.634833 

.03850 

.013000 

.047667 

.0507 

.0633 

.0783 

.0067 

.1833 

Inch. 
0. 

.000100 
.000200 
.000107 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000100 
.001200 
.000034 
.00>1000 
.000700 
.000000 
.000666 
.000867 
.000700 
.000000 
.001033' 
.000800 
.000767 
.000833 
.001867 
.009083 
.001007 
.002188 
.002884 

;00J884 
.003100 
.003166 
.003607 
004500 
!0046O7 
.000083 
!0060 
.0100 
.0234 
.0306 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

Initial  loud. 
BImUo  limit. 

Tenaile  etrength. 

* 

General  emnmary. 

Tcnaileetranitth  per  square  inch  of  oriicinalseotioii.... poands..    02,020 

Slastlo  limit  per  square  inch  of  original  seotioD do —    46,000 

SloDgatlim  per  Ineb  after rnptnre inch..    0.2000 

Slonxaiion  per  inch  under  strain  at  elastic  limit • do 001533 

Bedaction  in  diameter  at  point  of  rupture do 124 

BedncUon  in  area  after  rupture,  porccotiim  of  original  section 30.2 

Position  of  rupture r'.24  fh>m  neck 

Character  of  orokensurCftce tilky;  granular  at  circumference 

Btongatlon  of  inch  sections ".12,  ".24*.  ".20*  < 


298       TESTS  OF  moy^  steel,  and  othe^  material^- 

1^0.  740. 
Marks,  m®t;,m 
Length,  5". 
Diameter,  ''.797. 
SectioDal  area,  .50  sqaare  inch. 


Applied  loads. 

Com^res- 

tionper 

inch. 

Saccemive 

comprefl- 

sioD  per 

inch. 

Permanent 

set. 

SneoessiTe 

permanent 

set. 

Bemarka. 

Total. 

Per  sqnare 

PoundM. 

2,600 
6.000 
7,500 
10.000 
12,600 
1^000 
17,500 
20,000 
22,500 
23,000 
23,500 
24,000 
24,500 
26^000 
26,500 
26,000 
26,500 
27,000 
27,500 
41,360 

Pimndt. 
1,000 
6^000 
10,000 
15,000 
20,000 
26,0UO 
30,000 
35,f00 
40.000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
61,000 
62;  000 
63,000 
61,000 
65.000 
82,720 

Iwh. 
0. 

.661607 
.000233 
.000307 
.000500 
.0006(i7 
.000833 
.001033 
.001200 
.001367 
.011400 
.001000 
.002467 
.0ai433 
.004067 
.004767 
005333 

.'oooooo 

.006667 
.007400 

iMk. 

0. 
.000G67 
.000166 
.000134 
.000133 
.0J0167 
.000166 
.000200 
.000167 
.000167 
.00«»:i 
.000200 
.000867 
.000060 
.00o6.i4 
.000700 
.000506 
.000667 
.000067 
.000733 

Inek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 

a 

Inch, 

a 

Initial  load. 
BlasUo  limits 
Ultimate  strancth. 



Failed  by  triple  flexure. 


ainc^  tJ^e^!Z^  :s.jo.jez/^ 


JSToo^  o2jk 


J^rOC^^i 


JSI^'tSt.^ 


f3a€x^ 


HCiltollSO.1. 


TESTS   OP  IRON,  STEEL,  AND   OTHER  MATERIALS. 
HOOP  Ai. 

No.  2921. 
Marks,  ^^^' 
Diameter,  '^ML 
Sectional  area,  .25  square  inch. 
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ApjiUed  loads. 


TataL 


Per 


rmmmn 


EIoDKation 
per  inch. 


SuceeasiYe 
eloneatioD 
perlnoh. 


Permauent 


Sacoeflsive 

permaneDt 

set. 


Bemarka. 


PoundM. 
250 
1,250 
2;  500 
8.750 
5^0  0 
6.250 
7.600 
8,750 
10,000 
11.250 
1:2,500 
12,750 
13.000 
13,250 
13,500 
13,750 
I^OUO 
14.250 
14,500 
14,7:10 
1^000 
15.SO0 
1R,000 
16.500 
17.000 
17.500 
18,000 
18.500 
19,000 
19,500 
20,000 
20.500 
21,000 
21,600 
22.000 
22,500 
23.000 
23,500 
24.000 
24.600 
25,000 
23.500 
26,000 
26,500 
27,000 
27.430 


Pounds. 
1,000 
5,000 
10.  CO  J 
15^  COO 
20,000 
25.000 
80,000 

srsooo 

40.000 
45.000 
50,000 
61,000 
62,000 
53,000 
54,000 
65.  COO 
66.000 
57,000 
58,000 
50,000 
60,  COO 
64000 
64,000 
60.000 
68.000 
70.000 
72,000 
74.000 
76,000 
78,000 
80.000 
82.000 
84.000 
86,000 
88,00') 
90,000 
02,000 
94.000 
96.000 
98,000 
100.000 
102,000 
104,000 
100,000 
108,000 
100,720 


Inch. 
0. 

.000133 
.000300 
.0OOIG7 
.000633 
.000800 
.000967 
.  001133 
.  001317 
.001483 
.001650 
.001700 
.  001733 
.001767 
.001817 
.  001883 
.001967 
.002433 
.003383 
.003050 
.0W517 
.005850 
.007167 
.008417 


.011017 

.012417 

.013017 

.010283 

.017000 

.019000 

.020633 

.022000 

.024000 

.026000 

.028333 

.030433 

.0333 

.0367 

.0400 

.0433 

.0483 

.0633 

.0633 

.0767 

.1133 


Inch. 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000184 
.000166 
.000107 
.000050 
.000033 
.000034 
.0C0050 
.000066 
. 000084 
.00U466 
.OOOOfO 
.000567 
.000567 
.001333 
.001317 
.  0«U250 
.001416 
.001181 
.001400 
.001500 
.001366 
.001717 
.002000 
.001033 
.001367 
.00?000 
.002000 
.002333 
.002100 
.002867 
.0034 
.0033 
.0033 
.0050 
.0050 
.OUO 
.0134 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial! 


ElaAtic  limit. 


Tenaile  atrengtK 


General  summartf. 

SneeiflograTity 7.8527 

HwrdiUMir s 23.84 

Tmaile  strenitth  per  sqaaro  inch  of  original  Bection poands . .  1 09, 720 

JElaatio  limit  per  aooare  inch  of  ori^^ioal  pcction  do —    65,000 

BloDgatlon  per incn  after  mptiire inch..    0.1617 

Skm^ation  per  inch  under  atrain  at  olMllclimit do....  .001888 

Bedoetion  in  diameter  at  point  of  mptnro do 114 

Bednetlon  in  area  after  mptare,  percentam  of  original  Bcction 86.4 

Position  of  mptnre 1".55  from  neck 

Cbaraeter  of  broken  aarlkoe srannlar;  Rilkj  center 

Kkmsatkmofinohaectiona ".10.  ".13,  ".13.  ".16,  ".33*,  ".18 


300  TESTS   OP   IRON,    STEEL,   AND   OTHER   MATERIALS. 

No-  2922, 
Marks,  »?,^> 
Diameter,  '^564. 
Sectional  aiea,  .25  square  inch. 


Applied  IomU. 


TotaL 


250 
1,250 
2.600 
8.750 
5,000 
0,260 
7,500 
8^760 
10,000 
11.250 
13.500 
12.750 
18,000 
13.250 
13.500 
13,750 
U.000 
14,250 
14.500 
14.750 
16,000 
10.600 
10^000 
10.500 
17.000 
17,500 
18.000 
18.600 
19,000 
10,500 
20,000 
20.500 
21.000 
21,500 
23.000 
22,600 
23,000. 
23.500 
24,000 
24.600 
25,000 
26.500 
20,000 
20,500 
27.000 
27.500 
27,800 


PerMUMe 
inolL. 


FovmdM, 

1.000 
6.000 
10.000 
15.000 
20.000 
26.000 
30,000 
36.000 
40.000 
46.000 
60,000 
61,000 
62.000 
63.000 
64.000 
65,000 
66,000 
67,000 
68,000 
50.000 
60,000 
62.000 
84.000 
08.000 
88.000 
70,000 
72.000 
74,000 
78,000 
78,000 
80,000 
82.000 
84.000 
86,  COO 
88.000 
90.000 
92.000 
94.000 
96.000 
96,000 
100,000 
102.000 
104.000 
108.000 
108,000 
110.000 
111,440 


EloDntkm 
per  uieh. 


0. 

.000117 
.000283 
.000483 
.000650 
.000833 
.001000 
.001107 
.001333 
.001500 
.001087 
.001700 
.001750 
.001800 
.001833 
.001887 
.001917 
.001987 
.002183 
.OOl'SOO 
.003217 
.004383 
.005687 


.008333 
.009583 
.010907 
.012333 
.013817 
.015167 
.018783 
.018333 
.020000 
.  021867 
.023667 
.025750 
.028107 
.030067 


.0387 
.0400 
.0450 
.0483 
.0560 
.0638 
.0760 
.1060 


SaeeeHlre 
eloogation 
per  Inch. 


0. 

.000117 
.000106 
.000200 
.000107 
.000183 
.000167 
.000107 
.000106 
.000187 
.000167 
.000033 
.000050 
.000050 
.000033 
.000034 
.000050 
.000050 
.000106 
.000367 
.000717 
.001166 
.001284 
.001216 
.001415 
.001250 
.001384 
.001366 
.001284 
.001550 
.001616 
.001550 
.001067 
.001867 
.001800 
.002083 
.002417 
.002500 
.002583 
.003450 
.0033 
.0050 
.0033 
.0087 
.0083 
.0117 
.0300 


Permanent 


Inch. 


Sneceedve 
permnnent 


IndL 


Initial  loAd. 


Biastio  limit 


Tensile  atrength. 


Gwaral  summary. 

Tensile  atrength  per  square  inch  of  original  section pounds..  111,440 

Elaatio  limit  per  aqoarelDoh  of  original  aection   do....    57,000 

Elongation  per  inch  after  mptare Inch..    Q.1400 

Elongation  per  inch  under  strain  at  elastic  limit do.:..  .001967 

Bednction  in  diameter  at  point  of  rapture do 114 

BedocUon  in  area  after  rupture,  per  centum  of  original  section 9&4 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface granular;  silky  eenter 

Elongation  of  inch  sections ".08.  ".12,  ">28*,  ".80*.  ".11, '  .11 
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No.  2923. 
Marks,  '^,'^ 
Diameter,  ".664. 
Sectional  area,  .25  sgaare  inch. 


SloniCAtion 
per  ioob. 

SaoMMiTe 
elongation 
per  inch. 

sot 

set 

Remarka. 

Totel. 

Peraqnare 

230* 
1.250 

2,500 
3.780 
6,000 
6.250 
7.500 
8.750 
10.000 
11,250 
12.500 
12,760 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15,000 
15^500 
16,000 
16,900 
17.000 
17,500 
18,000 
18,500 
19  000 

Pounds. 
1,000 
6.000 
10,000 
15.000 
20.000 
23,000 
30,000 
35,000 
40,000 
45,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57.000 
58,000 
59.000 
60.000 
^000 
64,000 
66.000 
68,000 
70,000 
7j^000 
74,000 
76.000 
79.000 
80.000 
82.000 
84.0CO 
'86^000 
88.000 
90.000 
02,000 
91.000 
96,000 
96.000 
100. 000 
102,000 
104,000 
106.000 

ioa,.ooo 

110.000 
112,000 

Ineh, 
0. 

.000117 
.000i83 
.000460 
.000317 
.000783 
.000030 
.001117 
.001283 
.f 01450 
.001617 
.001650 
.001700 
.001733 
.001767 
.001783 
.001817 
.001883 
.001967 
.002233 
.003017 
.004333 
.005500 
.006667 
.007917 
.009250 
.010667 
.011883 
.013250 
.011667 
.016233 
.017700 
.019117 
.021167 
.023000 
.024017 
.027083 
.029117 
.0317 
.0350 
.0383 
.0417 
.0407 
.0517 
.0383 
.0700 
.1000 

Inch. 
Q. 
.000117 
.000106 
.0C0167 
.000167 
.000106 
.000167 
.000187 
.000166 
.000167 
.000167 
.000033 
.000050 
.000033 
.000034 
.000016 
.000034 
.000066 
.000084 
.000266 
.000784 
.001316 
.001167 
.001167 
.001250 
.001333 
.001417 
.001216 
.001367 
.001417 
.001566 
.001467 
.001717 
.001750 
.001833 
.001017 
.002166 
.002034 
.002583 
.0033 
.0033 
.0034 
.0050 
.0050 
.0066 
.0117 
.0300 

Inch, 
Oi 

-.000017 
-.000017 
-.000017 
-.000017 
-.000017 
-.000017 
-.000017 
-.000017 

Inch, 
0. 

-.000017 
0. 

a 

0. 
0. 
0. 
0. 
0. 

Initiallond. 
EUMiicllml 

• 



10L600 

20.000 

20.  &» 
21.006 
31.500 

aooo 

^500 
23,000 
23,500 
24,000 
24,500 
2%  000 
26.500 
20^000 
20,500 
27.000 
27,500 
28,000 



General  eummary. 

Temlle  strength  per  •qoareinoh  of  original  section poonda..  112.000 

Elaatie  limit  per  aqnare  inch  of  originau  aectlon do —    57,000 

Elongation  per  inch  aft«>rmptare inch..    0.1433 

Elongation  per  inch  nnuer  strain  at  elaatic  limit do 001883 

Keduction  in  diameter  at  point  of  mptore do 124 

Bednction  in  area  aflor  rupture,  peroentumof  original  section 80.2 

Position  of  mptnre 3i"fromneok 

Character  of  nroken  aoT&oe :.. granular;  ailky  center 

EkMigatlon  of  inch  sections ".09,  ".12,  ".27»,  ".19, «  10,  ".09 


$02  TESTS    OF   IRON,    STEEL,   AND   OTHER  MATERIALS. 

Ko.  2924. 
Marks,  «f;^ 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  iDch. 


Applied 


Total. 


Ptfrsqnare 
inco. 


SlonimHoD 
per  inch. 


Snecenive 
elongation 
perlnob. 


Permanent 

set. 


SaeoeesiYe 

permanent 

set. 


Remarka. 


Potmdf. 

250 
1,250 
2,500 
8,750 
fi,000 
0,250 
7,600 
8,750 
10,000 
11,250 
12,600 
13,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14, 250 
li,500 
14,750 
16^000 
15.250 
16.500 
15,750 
16,000 
10,250 
10,500 
16,750 
17,000 
17,250 
17.500 
18,000 
18.500 
19,000 
10,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22.500 
28,000 
28,500 
24,000 
24,500 
25,000 
25,500 
26.000 
26,500 
27,000 
27.500 
28,000 
28,500 
29,000 
29,040 


1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 
35,000 
40,000 
45,000 
60,000 
61,000 
62,000 
53,000 
64,000 
65,000 
66,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63.000 
64.000 
65,000 
66,000 
67,000 
68.000 
09,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
90,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110.000 
112,000 
114,000 
116,000 
116,160 


Inch. 
0. 

.000150 
.000317 
.000500 
.000667 
.000833 
.001000 
.  .001167 
.001333 
.001500 
.001667 
.001700 
.Olil733 
.001783 
.001800 
.001833 
.001867 
.001900 
.001960 
.001983 
.002017 
.002007 
.002117 
.002188 
.002*200 
.002283 
.002450 
.002617 
.  003117 
.003700 
.004500 
.006000 
.007667 
.009033 
.010583 
.C12000 
.013538 
.015000 
.016667 
.018338 
.020000 
.021838 
.034000 
.025917 


.0333 
.0367 
.0400 
.0450 
.0500 
.0567 
.0667 
.0883 
.1000 


JnOi. 
0. 

.000150 
.000167 
.000188 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000038 
.000050 
.000017 
.000033 
.000034 
.000083 
.000050 
.000038 
.000034 
.000050 
.000030 
.000016 
.000067 
.000088 
.000167 
.000167 
.000500 
.000588 
.000800 
.001500 
.001667 
.001366 
.001550 
.  001417 
.001538 
.001467 
.001667 
.001666 
.001667 
.001833 
.002167 
.001917 
.002416 
.002367 
.0036 
.0034 
.0033 
.0050 
.0050 
.0067 
.0100 
.0216 
.0117 


Inch. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 


Inch, 


Initial 


SlaatioUnut 


Tenaile  strength. 


Oeneral  summarjf. 

Tensile  strength  per  square  inch  of  original  section poonds..  116, 161 

'Blastic  limit  per  square  inch  of  original  section do —    68.000 

Elongation  per  inch  after  rapture inch..    0.1367 

Elongation  per  inch  under  strain  at  clastic  limit do 00S13I 

Redaction  in  diameter  at  point  of  rupture do 124 

Reduction  in  area  after  rupture,  per  oontum  of  original  section 39.2 

Position  of  rupture l".65fttmneck 

Character  of  broken  surfhce granular;  aOkjoeBtsr 

"  ODofinchaeotiona «.09,".fl8,  ".09. ''.U.".ao*.''.J4 


Sz^K^Ti  k^^cbZ  ^.  Z.  J^z'/Ye 


J£oo^  fJSo 


k K^J.ZfS 


H  Ex  No  16  50.  t. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
HOOP  At. 

No.  3118. 
Marks,  ®|5»^" 
I>ianieter,  ''.564. 
Sectional  area,  .25  square  inoh. 


302 


Applied  loads. 


ToUL 


PerMniire 


BTMIU 

inch. 


Ekmntion 
per  uioh. 


BuooeaeiTe 
elonsation 
perlnch. 


Peniuuient 
set 


Suooeaeive 
pennanent 


Bemarks. 


350 
1.250 
2,500 

3,750 
5k  000 
6.250 
7.500 
8,7{'i0 
10, 000 
11,250 
12»S00 
12,750 
13»000 
13,2.10 
13.500 
13,750 
14,000 
14,250 
14..SO0 
14.750 
15.000 
13.500 
10.000 
16.500 
17,000 
17,500 
18.000 
1^^500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22.600 
23.000 
23.500 
2i.000 
24,500 
2S0OO 
26,500 
98.000 
2«,600 
27,000 
27.500 
28.000 
28,040 


Poimd*. 
1,000 
5,000 
10.000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 
45^000 
50.000 
51,000 
52,000 
53.000 
54,000 
53,000 
56,000 
57.000 
58,000 
50.000 
00,000 
62,000 
61^000 
66.000 
68.000 
70,000 
72,000 
74,000 
78,000 
78.000 
80,000 
82,000 
84,000 
80,000 
88.000 
90.000 
02,000 
94,000 
06.000 
98.000 
100^000 
lOS^OOO 
104,000 
106.000 
106,000 
110.000 
112.000 
112,160 


Ifkdi. 

a 

.000167 
.000317 
.000483 
.000650 
.000817 
.001000 
.001167 
.001333 
.001500 
.001667 
.001700 
.001750 
.001767 
.001817 
.001850 
.001983 
.002000 
.002250 
.002567 


.004533 


.006783 

.007967 

.009200 

.010533 

.011950 

.0^200 

.014750 

.016250 

.017917 

.019467 

.021250 

.023033 

.025000 

.0ri250 

.029600 

.031800 

.0350 

.0383 

.0433 

.0467 

.0517 

.0383 

.0683 

.0683 

.1000 


Inch, 
0. 

.000167 
.000150 
.000166 
.000167 
.000167 
.000183 
.000167 
.000166 
.000167 
.000167 

.oooa% 

.000050 
.000017 
.000050 
.000033 
.000088 
.000067 
.000250 
.000317 
.000816 
.001150 
.001000 
.001250 
.001184 
.001233 
.001383 
.001417 
.001260 
.001550 
.001500 
.001667 
.001560 
.001783 
.001783 
.001967 
.002250 
.002350 


.0033 
.0033 
.0050 
.0084 
.0050 
.0066 
.0100 
.0200 
.0117 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 


Inch. 


Initial  load. 


ElaaUclimlt 


Tensile  strength. 


General  summary, 

BgiBTlty 7.8516 

____      Jsa 23.84 

Tensile  streoj^  per  aquare  inoh  of  orifffnal  section pounds..  112,160 

]51a«tio  limit  per  aqoareineh  of  original  section do  ...    55,000 

JEkmgalioo  per  iDch  after  mptore : inch..    0.1800 

BkMgation  per  inoh  under  strain  at  elastic  limit do 001860 

Ke^lnetJon  in  diameter  »t  point  of  mptore do 094 

liniuction  in  erea  after  rupture,  per  eentnm  of  original  section 80.6 

Ponition  of  rupture .l".60ftoni  neck 

Character  of  pTolcenaurfaee granular;  sillcy  center 

Elongation  of  inch  eeetions ".07,  ".09, 'Ml,  ".12,  ".28*. 'Ml 


304  TE8T8   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  3119. 

Marks,  «^;^» 

Diameter,' ''.664. 

Sectional  area,  .25  sqaare  inch. 


AppUodliMds. 

""^^ 

SnooeasiTO 
elongation 
per  inch. 

Peftnanent 
set. 

Snooeeaive 
set. 

Bemarka. 

Total 

''"inX" 

Potmdf. 
250 
1.260 
2,500 
8,750 
5,000 
6,250 
7,500 
8.750 
10,000 
11,260 
12.500 
12,750 
13,000 
13,260 
13,500 
13.750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,600 
17,000 
17,600 
18,000 
18,500 
19.000 
19,600 
20,000 
20,500 
21,000 
21,600 
22,000 
22,600 
23,000 
23,600 
24,000 
24,500 
26,000 
25,600 
26,000 
26,600 
27,000 
27,500 
28.000 
28,600 
28,600 

P&undi. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80.000 
85,000 
40,000 
45,000 
60,000 
51,000 
62,000 
68,000 
54,000 
65,000 
66,(100 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106.000 
108,000 
liO,000 
112,000 
114,000 
114,400 

Inch, 

0. 
.000183 

-.000300 
.000483 
.000650 
.000817 
.000983 
.  001167 
.001333 
.001488 
.001667 
.  001700 
.001717 
.001750 
.001800 
.001860 
.001900 
.001933 
.001967 
.002100 
.002517 
.003383 
.004467 
.005600 
.006633 
.007867 
.009033 
.010333 
.011667 
.013283 
.014ai3 
.016500 
.018000 
.0196U0 
.020917 
.022017 
.024583 
.026067 
.  020167 
.031167 
.0333 
.0367 
.0400 
.0450 
.0517 
.0567 
.0667 
.0833 
.0967 

Inch. 
0. 

.000183 
.000167 
.000183 
.000167 
.000167 
.000166 
.000184 
.000166 
.000150 
.000184 
. 000033 
.000017 
.000033 
.000050 
.0U0050 
.000060 
.000033 
.0000_4 
.000133 
.000417 
.000866 
.001084 
.001033 
.001133 
.001234 
.001166 
.001300 
.001334 
.001016 
.001550 
.001667 
.001500 
.001500 
.001417 
.001700 
.001060 
.002084 
.002300 
.002000 
.002133 
.0034 
.0033 
.0050 
.0067 
.0050 
.0100 
.0166. 
.0134 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jfieh. 
0. 

Initial  load. 
Elaatic  limit 

• 
Tensile  strength. 

« 

General  aummary. 

Tensile  strength  per  sqaare  i^ch  of  original  section I>oand8..  114, 400 

Elasticlimit  per  sqaare  inch  of  origioal  section do  ...    58^000 

EIoDgatioD  per iuch  afterrapturo inch..    ail83 

Elongation  per  inch  under  strain  at  elastic  limit do .  001967 

Bedaotion  in  diameter  at  point  of  rupture do 094 

ISediiction  in  area  after  rapture,  per  centum  of  original  section 30.6 

Position  of  rupture 1". 70  from  neck 

Character  of  hrolEen  surface granular;  silkv  center 

Elongation  of  inch  sections '.07,  ".07,  ".10,  Ml,  ".*25*,  ".11 


TESTS  OF  IBON,   STEEL,   AND   OTHEB    MATERIALS. 

ISO.  3120. 

Marks,  «^^ 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 
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AppUed  loftds. 


TotaL 


Per 


T90Ut 

inoh. 


Permanent 
■et. 


SuooeasiTe 
peimanent 


Bemarke. 


P&undt. 

2d0 

1«250 

2,600 

8,750 

5,  GOO 

6^250 

7,600 

8^750 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,750 

14,000 

14.2S0 

14,500 

14,750 

15,000 

15.500 

16,000 

10,500 

17.000 

17,500 

laooo 

18.500 
10.0U0 
19,600 
20.000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
26,000 
25.500 
20^000 
28^500 
27,000 
27,500 
»,8S0 


Povndt. 
1.000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
35.000 
40,000 
45.000 
60,000 
51.000 
52.000 
53.000 
64,000 
55,000 
50,000 
57.000 
58^000 
50.000 
60,000 
82,000 
64,000 
06.000 
88,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84.000 
86^000 
88^000 
90,000 
92.000 
94^000 
06.000 
96,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110.600 
111,400 


Inch, 
0. 

.000167 
.000333 
.000500 
.000683 
.000850 
.001017 
.001183 
.001307 
.001533 
.001700 
.001733 
.001783 
.  001817 
.001867 
.001900 
.0OJ05O 
.002467 
.003433 
.003967 
.004583 
.005500 
.006667 
.007833 
.009083 
.010333 
.011667 
.013083 
.014667 
.016167 
.017800 
.019167 


.024667 

.026417 

.088667 

.031083 

.038600 

.0367 

.0400 

.0467 

.0517 

.0567 

.0633 

.0767 

.1060 


Inth. 
0. 
.000167 
.000166 
.000167 
.000183 
.000167 
.000167 
.000166 
.000184 
.000166 
.000167 
.000033 
.000050 
.000034 
.000050 
.000038 
.000050 
.000517 
.000906 
.000534 
.000616 
.000917 
.001167 
.  001166 
.001250 
.001250 
.001334 
.001416 
.001584 
.001500 
.001631 
.001367 
.001666 
.001800 
.002034 
.001760 
.002250 
.002416 
.002417 
.0032 
.0033 
.0067 
.0050 
.0050 
.0666 
.0134 
.6283 


JimA. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


Inch. 


Initial 


.000017 


BlasHc  limit 


Tenaile  atrength. 


Oeneral  miiiimary. 

TessDe  atnoicth  per  aqnan  Inch  of  original  aeotlon ponnda..  111,400 

XIaatIo  limit  per  aqnaxe  inch  of  original  aection do —    66;  000 

BoDgation  per  incn  after  mptnre inch..    0.1800 

Elongation  per  Inoh  under  atrain  at  elaaticlimit do 001950 

Sednotlon  in  diameter  at  point  of  mptare do..i.       .104 

Bedaotion  in  area  after  raptof«»  per  oentom  of  oxiginnl  aection 83.5 

Piotitlonofniptare l'M7  from  neck 

Cbaiaeter  of  broken  aaiftoe • • granular:  ailky  center 

Elongation  of  mehaeotioiia , ".07/'.(», 'MO,  ".11,  ".20*,  ".21* 

H.  Ex.  16 ^20 


306  TESTS   OF   I30N,    STEEL,   AND   OTHER   MATERIALS. 

No-  3121. 


Marks,  ^^^ 

Diameter/^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total 


Per 


reqiui 
inch. 


Elongation 
perinoh. 


SacoesalTe 
olon^Ation 
per  inch. 


Permtaent 


SncoeaelTe 
pennanent 


Bfenmiks. 


250 

1.250 

2,500 

8,750 

ft.  000 

0.250 

7.600 

8.750 

10.000 

11.250 

12,600 

12.750 

13,000 

13,250 

13.500 

13,750 

14,000 

14.250 

14,600 

14,750 

15.000 

16,250 

16,500 

10.000 

10.500 

17,000 

17.600 

IB,  000 

18,500 

19,000 

10,500 

20,000 

20,600 

21.000 

21.500 

:s,ooo 

22,500 
23.000 
23,500 
24,000 
24,500 
25,000 
25.600 
26,000 
28.600 
27.000 
27,600 
28,000 
28,600 
28.000 
28^080 


PouiMb. 

1,000 

6.01)0 

10.000 

15.000 

20,000 

25.000 

80,000 

85.000 

40,000 

45,000 

60,000 

51.000 

62,000 

53,000 

64,000 

55,000 

50,000 

57,000 

58.000 

59,000 

00,000 

01.000 

02.000 

64,000 

66.000 

68,000 

70.000 

72,000 

74.000 

76,000 

78,000 

80,000 

82.000 

84,000 

86.000 

88,000 

90.000 

02,000 

04.000 

06,000 

08.000 

100,000 

102.000 

lOi.OOO 

106,000 

108.000 

110.000 

112,000 

114,000 

116,000 

116,820 


JimA. 
0. 

.000150 
.0C0317 
.000483 
.000650 
.000X17 


.001160 
.001317 
.001483 
.001650 
.001688 
.001733 
.00:767 
.001800 
.001^17 
.001867 
.001900 
.001950 
.001983 
.002067 
.002267 
.002807 
.004167 


.006417 

.007417 

.008583 

.009917 

.011083 

.  012617 

.014500 

.010000 

.017467 

.018:)83 

.020000 

.021667 

.023017 

.026417 

.028333 

.030500 

.032917 

.035838 

.039000 

.0433 

.0467 

.0633 

.0660 

.0733 

.0900 


0. 
.000160 

.000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.000033 

.000050 

.000034 

.000033 

.000017 

.000050 

.000033 

.000060 

.000033 

.000084 

.000200 

.000600 

.001800 

.001166 

.001084 

.001000 

.001166 

. 001334 

.001106 

.001534 

.002083 

.001500 

.001467 

.  001116 

.001417 

.001667 

.002260 

.002500 

.001916 

.002167 

.002417 

.002916 

.003167 

.0048 

.0034 

.0066 

.0117 

.0088 

.0167 

,0183 


JfMlL 

& 
0. 
0. 
0. 

a 

0. 
0. 
0. 
9, 


Jim*. 


Initlnlload. 


TenfOo  Biraiigth. 


Oeneral  $ummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  1161820 

Elastic  limit  per  sqnare  inch  of  original  section do 50,000 

Elongation  per  inch  after  rupture inch..    0.12M 

Elongation  per  inch  under  strain  at  efastio  limit do 00198S 

Redaction  in  diameter  at  point  of  mptnre do 104 

Reduction  in  area  after  rupture,  per  centum  of  original  section 33.5 

Position  of  rupture •. C'.ID  ftmn  neck 

Chaiaeter  of  broken  snrfiuM : .^ gnniilws  oilkyoenter 

Xlongationof  iaohsaottoQi , , M4\^l^ 'MO;  ".08/^08^  "ill 


8znc?c  iS^el  ^.^.  ^z/i^e 


-XoOjp  c^^f 


\i -  K^/JZS  -      -     -       -^ 


H  Ex  No  16  50, 1. 
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HOOP  A4. 

No.  3188. 


Marks,  «^^ 

Diameter,  ''.564. 

Sectioual  area,  .25  square  inch. 


Applied  liMda. 


Totol. 


250 
1,250 
2,600 
3,750 
5,000 
0.250 
7,500 
8,750 
10,000 
11,250 
11,500 
11,760 
12.000 
12,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14.250 
14,600 
14,750 
15,000 
15^500 
16,000 
10,500 
17,000 
17,600 
18,000 
18,500 
19,000 
1»,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24.600 
25^000 
25,500 
26.800 


Per  aqnare 
inch. 


pound*. 
1,000 
6.000 
10.000 
15,000 
20.000 
2).  000 
&0.U00 
36.000 
40,000 
45,000 
40,000 
47,000 
48,000 
49.000 
jO.OuO 
61.000 
6  J,  000 
63,000 
54,000 
55.000 
56,000 
67.  Ot<0 
58,000 
fi9,0tj0 
60,000 
0^,000 
04.000 
00,000 
€8.000 
70.000 
72,000 
74,000 
70.000 
78,000 
80,  (MM) 
82,000 
B4.000 
88.0€0 
88.000 
90.000 
92.000 
91,000 
90,000 
98,000 
100,000 
102,000 
102,640 


Eloneadon 
permch. 


Inch. 
0. 

.000160 
.0  0317 
.000483 
.000650 
.000817 
.000083 
.001167 
.001333 
.001500 
.001533 
.001567 
.001617 
.001667 
.001917 
. 002267 
.003417 


.004600 

.001960 

.005600 

.006133 

.006767 

.007333 

.008167 

.009667 

.011250 

.012333 

.014000 

.015500 

.  017250 

.019083 

.  020750 

.022617 

.024917 

.  027167 

.020583 

.0333 

.0368 

.0383 

.0433 

.0483 

.0533 

.0633 

.0717 

.0950 

.1060 


SucceMive 
eloDgation 
per  inch. 


Inek. 
0. 

.000150 
.000167 
.000166 
.000167 
.000167 
.000166 
.000184 
.000166 
.000167 
.000033 
.000034 
.000050 
.000050 
.000250 
.  OOOSfiO 
.001160 
.000416 
.000667 
.000450 
.000660 
.000533 
.0006J4 
.000566 
.000834 
.001500 
.001583 
.001083 
.001067 
.001500 
.  001750 
.00183.^ 
.001667 
.001867 
.002;i00 
.002250  , 
.002417  I 
.003717  I 
.0026   j 
.0025 
.0050   ' 
.0050   I 
.0060 
.0100 
.0084 
.0233 
.0100 


Penaanent 
sot. 


Ineh. 
0. 
0. 

0. 

0. 
0. 
0. 
0. 
0. 
0. 


BacceaeiTe 

permanent 

set. 


Inch, 


Semarks. 


Initial  load. 


Elastic  limit 


Tensile  strenj^th. 


QcMral  tummary. 

graTitj' 7.8540 

i   ... 21.17 

Tensile  strength  per  square  inch  of  orizinal  section pounds..  102,640 

Ebsticltmit  per  square  Inch  of  original  section do —    49,000 

Elongaiion  per  inch  afterrnptnre inch..    0. 1517 

Slongation  per  inch  under  strain  at  elastic  limit do OulGl'7 

Bedact&OB  in  diameter  at  point  of  mptnre do —       .114 

K«daction  in  area  after  mptare.  per  centnm  of  original  section 30. 4 

Position  of  rapture 2".65from  neck 

Chsiacter  of  .broken  snrface ailky ;  intenpersed  with  grannlar  metal  at  the  circumference 

Sloofatlmiofiiichsec^oQs ' 'Ml,'M8,".29*,'M4.'Ml/'.08 
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No.  3189. 
Marks,  «^*^ 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 


Applied  kMds. 


ToteL 


rtaoAi 
inob. 


PertqoAr* 


Blonfffttion 
per  mob. 


SaooeaaiTO 
eloneation 
per  inch. 


Permanent 
•et. 


Saooeeeive 
permanent 

aet. 


Beniarka. 


PatMubi 
260 
1.250 
2,600 
8,750 
5,000 
6^260 
7,600 
8,750 
10,000 
11,250 
11,600 
11.750 
12,000 
12^250 
12,600 
12,750 
18,000 
18,260 
18,600 
13,750 
14,000 
14^260 
14^600 
14,750 
16^000 
15^250 
15,600 
16,000 
16,600 
17,000 
17,600 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
28.500 
24,000 
24,500 
26,000 
25.500 
26,000 
26^500 
27,000 
27.600 
28,000 


Pounda, 

1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
68,000 
60,000 
60,000 
61,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80)000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
112,080 


Jneh. 
0. 

.000160 
.000317 
.000483 
.000660 
.000617 
.000983 
.001150 
.001317 
.001483 
.001500 
.001538 
.001583 
.  001617 
.001650 
.001683 
. 001717 
.001767 
.001817 
.001850 
.001883 
.001950 
.002033 
.002100 
.002267 


.004217 

.005417 

.006867 

.008250 

.009583 

.011000 

.012517 

.014083 

.015583 

.017167 

.018667 

.020417 

.022367 

.024417 

.026667 

.029000 

.  031417 

.034167 

.037667 

.0400 

.0467 

.0517 

.0600 

.0700 

.0950 

.1017 


Inch. 
0. 

.000150 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000017 
.000033 
.000060 
.000034 
.000033 
.000038 
.000034 
.000050 
.000050 
.000033 
.000033 
.000067 


.000067 
.000167 
.060266 
.000550 
.001134 
.001200 
.001460 
.001383 
.001333 
.001417 
.001517 
.001566 
.001.^00 
.001584 
.001600 
.001750 
.OOlOoO 
.002050 
.002250 


.0024 17 

.002750 

.003500 

.002333 

.0067 

.0050 

.0083 

.0100 

.0260 

.0067 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Elaatic  limit. 


TenaOe  atrength. 


Q^neral  iummary. 

Tenaile  strength  per  aqnare  ineh  of  original  aeotion pounds..  112, OH) 

Elaatio  limit  per  aquare  inch  of  originafaection do 56,(00 

Elongation  per  incn  aftor  raptare inch..    0  li"<3 

Elongation  per  inch  under  strain  at  elosticlimit do QOlSifi 

Beduction  in  diameter  at  point  of  rupture do 0S4 

Beduotion  in  area  after  rapture,  per  centum  of  original  section  27.6 

Position  of  rapture 1".6S  from  neck 

Obaraoter  of  broken  sorflMse granular  ;ailky  spot  at  oircamference 

paongatfonqf  inehaeotUma^ ''.06,  ".00,  Ml, 'M>,  ".33*,  MO 
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^0.  3190. 
Marks,  «S'i* 
Diameter,  ".564. 
Sectional  area,  .26  square  inoh. 


AppU 
Total. 

edlonds. 

PerMii«r» 
indi. 

per  inch. 

Snoeesaiye 
elongation 
perlnoh. 

Parmanent 
aet. 

SacoeMlTO 

iwnaaneni 

set. 

Bamarkt. 

Ptnmd*. 

250 
1.260 
2,600 

3,759 
6,000 
6,250 
7,500 
8,750 
10.000 
U,250 
12,600 
12,750 
13.000 
13,250 
18,500 
13,750 
14,000 
14,2J0 
14,500 
14,750 
15,000 
15,500 
18.000 
16,500 
17,000 
17,500 

laooo 

18.500 
19,000 
19.500 
20.000 
90,500 

Pound: 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
46,000 
60,000 
61,000 
62,000 

Slooo 

64,000 
65,000 
66,000 
67,000 
68.000 
69.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.  COO 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84.000 
86,000 

iSooo 

00,000 

02,000 

04,000 

08,000 

08,000 

100.000 

102,000 

104,000 

106,000 

107,680 

JfMA. 

0. 

.000160 
.000317 
.000488 

.060650 

.000800 

.000967 

.001133 

.001300 

.001467 

.001633 

.001667 

.001717 

.001750 

.001800 

.001857 

.002117 

.002500 

.003100 

.0U3600 

.  001417 

.005550 

.007000 

.OOSTiSS 

.009667 

.011000 

.012417 

.014167 

.015750 

.017167 

.018833 

.020638 

.  022617 

.024700 

.026867 

.029033 

.0333 

.0367 

.0400 

.0433 

.0483 

.0633 

.0617 

.0700 

.1017 

Inch. 
0. 

.000160 
.000167 
.000166 
.000167 
.000160 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.000050 
.000033 
.000050 
.000067 
.0OU2SO 
.000383 
.000600 
.000500 
.000817 
.001133 
.001460 
.001333 
.001384 
.001838 
.001417 
.001750 
.001583 
.001417 
.001666 
.001800 
.001084 
.00-2083 
.002167 
.002166 
.004267 
.0034 
.0038 
.0033 
.0050 
.0050 
.0084 
.0083 
.0317 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
6. 

InOu 
0. 

Initial  load. 
Elastio  limit. 

■* 





■    21.  too 
21.500 
22,000 

23,000 
23,600 
24,000 
24.500 
2^000 
25.500 
26,000 
26^600 
28,920 
1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  107,680 

Elastio  limit  per  square  inoh  of  originalseciion do —    65,000 

Elodeat ion  per  inch  afler  ruptare  inoh..    0.1238 

Eionxatjon  per  inch  under  strain  at  elastio  limit do 001867 

Beduction  in  diameter  at  point  of  rapture do 094 

Rt^actton  io  area  after  rapture,  per  contam  of  original  section 80.6 

Position  of  rupture 8".20fhmi  neck 

Cbaraoter  of  broken  surfaoe granular;  silky  center 

Elongation  of  inch  sections ".07,  ".09.  ".23*,  ".17,  ".11.  ".07 
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No.  3191. 
Marks,  ^?jf* 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 


AppU«d  loads. 

perlnob. 

Snooeaaire 
elongation 
perlnob. 

PermaneDt 
aet. 

SnooasaiTe 
aet. 

Benunlca. 

Total. 

Peraqnare 

Poundg. 
260 
1,250 
2,600 
8,750 
5.000 
0,250 
7.500 
8,750 
10.000 
11,250 
12,500 
12, 750 
13,000 
13,260 
18.500 
13,750 
14,000 
14,250 
14,500 
14.750 
15,000 
15,500 
16.000 
16,500 
17,000 
17.600 
18,000 
18.500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.600 
24.000 
24.500 
25,000 
25,600 
26,080 

Poundt, 
1,000 
5,000 
10  000 
15,000 
20,000 
25.000 
30.000 
85.000 
40.000 
45,000 
60,000 
51,000 
62.000 
53,000 
54.000 
55,000 
56.000 
67,000 
58,000 
60,000 
60.000 
62. 000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
88,000 
80,000 
82,000 
84.000 
86,000 
.     88,000 
90.000 
9.>,000 
04.000 
06.000 
08.000 
100,000 
102,000 
103,920 

Inch. 
0. 

.000150 

.000317 

.000183 

.000650 

.000833 

.001000 

.001167 

.001333 

.001500 

.001700 

.001750 

.001867 

.  002033 

.002433 

.  002817 

.003417 

.004000 

.004683 

.005183 

.005967 

.007433 

.008917 

.010500 

.011917 

.013433 

.015167 

.016887 

.018450 

.020400 

.022417 

.024667 

.026833 

.029417 

.0333 

.0358 

.0383 

.04.33 

.0483 

.0533 

.0633 

.0750 

.1117 

Inch, 
0. 

.000150 
.000217 
.000166 
.600167 
.000183 
.000167 
.000167 
.000166 
.000167 
.000200 
.000050 
.000117 
.000166 
.000400 
.000384 
.000600 
.000583 
.000683 
.000500 
.000784 
.001466 
.001484 
.001583 
.  001417 
.001516 
.001784 
.001700 
.001583 
.001960 
.002017 
.002250 
.002166 
.002584 
.003883 
.0025 
.0025 
.0060 
.0050 
.0050 
.0100 
.0117 
.0367 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
XlMtloUinil 

TanaileBtxwigtli. 

General  tummofy. 

Tensile  strength  per  aqoare  inch  of  original  aeotlon poonda..  103,930 

Slaaticlimit  per  square  inch  of  original  section do 51«000 

Elongation  per  inch  after  rapture Inch..    0.1400 

XlongatiOD  per  inch  under  strain  at  elastic  limit do 0017SO 

Kcduction  in  diameter  at  point  of  mptnre do 114 

Bodnotion  in  area  after  rapture,  per  centum  of  origtiial  section 36.4 

Position  of  rapture 2".50flrom  neck 

Character  of  broken  surface granular  at  circumference ;  silky  center 

£longation  of  inch  sections ".09,  ".17,  ".27*,  ".12,  ".10.  ".00 


TBSTS   OF   IBON,  STEEL,  AND   OTBER  MATEBIALS. 

No.  3162. 
Marks,  'f,f* 
Diameter,  ".564. 
Snctional  area,  .25  square  inch. 
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Applied  loads. 


Total. 


PersouAre 
Ineb. 


Elonpitlon 
per  inch. 


SaooessiTo 
elongation 
per  inch. 


Permanent 
set. 


SocoesslTO 

pennanent 

set. 


Bemarks. 


PmmdM. 
2S0 
1,250 
2,500 
3,7S0 
5,000 
e.250 

8,750 
10.000 
11,220 
11,500 
11.750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13,500 
13.7.J0 
14,000 
14.250 
14.500 
14,750 
1.5,000 
15.!i00 
10.0U0 
ie»500 
17.000 
17.500 
18,000 
18,500 
19.000 
10.500 
20.000 
20.600 
21,000 
21,600 
2',  000 
22,600 
23,000 
23,600 
24,000 
24.600 
25,000 
25,500 
2«,000 
28,480 


Ponnd». 
1,000 
6.000 
10.000 
16.000 
20,000 
25,000 
30.000 
85,000 
40.000 
4.->.000 
46,000 
47,000 
48.000 
40.0U0 
60,000 
51,000 
62,000 
63,000 
64,000 
55.000 
60.000 
67,000 
K<,000 
50.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82.000 
84.000 
86.000 
88,000 
90,000 
02,000 
94,000 
90,000 
»^000 
100,000 
102,000 
104.000 
106^900 


Inch. 
0. 

.000133 
.000283 
.000450 
.000633 
,000800 
.000967 
.001133 
.  001317 
.001483 
.001617 
.001550 
.001600 
.001660 
.001700 
.001600 
.001900 
.002017 
.002200 
.002417 
.002683 
.003000 
.003333 
.003833 
.00458;) 
.005933 
.007333 
.008750 
.010333 
.012000 
.013667 
.01.'>167 
.016667 
.018500 
.020417 
.022417 
.024417 
.026617 


.031500 

.0350 

.0383 

.0433 

.0483 

.0533 

.0000 

.0700 

.1017 


Inch. 

0. 

.000183 
.000150 
.000167 
.000183 
.000167 
.000167 
.000166 
.000184 
.000166 
.000034 

..000083 
.000050 
.000050 
.000050 
.000100 
.000100 
.000117 
.000183 
.000217  I 
.000266 
.000617 
.000333 
.000600 
.000760 
.001360 
.001400 
.001417 
.001683 
.001667 
.001667 
.001600 
.001600 
.001833 
.001917 
.002000 
.002000 
.002200 
.002710 
.002167 
.0035 
.0033 
.0050 
.0050 
.0050 
.0067 
.0100 
.0317 


/imA. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initialload. 


BlastloUmit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  10.5,060 

BUftticIlmitpersqaareinehoforlginarsection ..  do  ...    50,000 

Eloncation  per  incn after  rap  are inch..    0. 1300 

Elongation  per  irch  nnder  strain  at  elastic  limit do 001700 

Redaction  ill  diameter  at  point  of  mptnre do 104 

Jl<  dnetion  in  area  after  mptore,  per  centnm  of  original  section 33.6 

Position  of  rupt ore 2"  from  neck 

Character  of  broken  sorfaoe granular;  silky  renter 

Xiongation  of  inGh  aeetiona ".06,  ".07,  ".11,  ".14,  ".28*,  ".12 
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TESTS   OF   IRON,  STEEL, 


AND   OTHEB  MATERIALS. 


Ko.  3153. 
Marks,  «g^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


Applied  loftds. 

ElpnfEatloD 
per  inch. 

SnooeesiTe 
elonf^tion 
per  inch. 

Permuneot 
set. 

SacoeMive 

permanent 

set. 

Bemarka. 

Total. 

Per  sqaare 
inch. 

Poundt. 

250 

1,250 

^600 

8.760 

6,000 

6.250 

7,500 

8,760 

10.000 

11,260 

11,500 

11,750 

12.000 

12,  '250 

12,600 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

Pounds. 
1.000 
^000 
10,000 
15,000 
20.000 
26,000 
30,0U0 
35,000 
40.000 
45,000 
46.000 
47.000 
48,000 
49.000 
60,000 
61,000 
52,000 
53,000 
54.000 
65,  000 
6A.000 

Ineh. 
0. 

.000167 

.000333 

.000300 

.000683 

.000867 

.001050 

.001217 

.001400 

.001567 

.001617 

.001650 

.001683 

.001717 

.  001767 

.001800 

.001867 

.001917 

.001983 

.002117 

.  002733 

.002333 

.002567 

.  002750 

.  002917 

.00;{667 

.004500 

.  0O.->467 

.  00(H33 

.  007700 

.OOOOUO 

.01008.1 

.011417 

.013000 

.  014583 

.01(3000 

.017417 

.019100 

.010917 

.  022500 

.  024500 

.  02G333 

.028067 

.031250 

.033333 

.0307 

.0417 

.0450 

.0500 

.0567 

.0650 

.0867 

Inch, 
0. 

.000167 
.000166 
.000167 
.000183 
.000184 
.000188 
.000167 
.000183 
.000167 
.  000050 
.000033 
.000033 
.000034 
.000050 
.000033 
.001067 
.000050 
.000066 
.000134 
.000116 
.000100 
. 00U234 
.000183 
.000167 
.000750 
.000833 
.000967 
.000966 
.0C1267 
.001300 
.001083 

.00  Km 

.001583 

.001583 

.001417 

.001417 

.001683 

.001817 

.001583 

.00*2000 

.001833 

.  002334 

.002583 

.  00:083 

.003307 

.0050 

.0033 

.0050 

.0067 

.0083 

.0217 

Inch, 
0. 
0. 
0. 
0. 
0. 

S: 

0. 
0. 

/fMA. 

0. 

Initial  load. 
Slaatio  limit 

...... ...... 



* 

14.250    1        67.000 

141600 
14,750 
15,000 
15,000 
16,000 
16.500 

58.000 
59,000 
60.000 
62.000 
64.000 
66.000 

17, 000            68. 000 
17. 600            70, 000 
18, 000            7*2. 000 
18,  500            74. 000 
10,  000            76. 000 



19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 

78.  COO 
80, 000 
82,000 
84.000 
86,000 
88.000 
90.000 
92.000 
04,000 
96.000 
98,000 
100.000 
102, 000 
104,000 
106,000 
108, 000 
110, 000 
112,000 
113,640 

i    24,000 

i    24,500 

25,000 

26.500 
26.000 
26,500 
27,000 
27.500 

:    28,000 

28,410 

General  summary. 

Tensile  streuKth  per  square  inch  of  oiiginal  section pounds..  113,640 

Elastic  limit  per  snaaro  inch  of  origlnsl  section do 64,000 

Elongation  per  inch  after  rnptiiro inch..    0.0067 

Elongation  per  inch  under  strain  at  clastic  limit do 001063 

Kednction  in  diameter  at  point  of  rupture do 004 

Beduction  in  area  alter  rupture,  i>er  centum  of  original  section 21.4 

Position  of  mpture S".36  fit»m  neok 

Character  of  hroken  surface granular,  radiating  Drom  a  dnU  apot  at  the  cireomliBreBoe 

Elongation  of  inch  sections ".06^ 'COS^  ".10,  "00*, ''.Of^ ''.00 


TESTS   OF   IRON,    8T££L,    AND   OTHEE   MATERIALS. 

Ko.  3154. 

Marks,  ®^»^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inoh. 
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AppUed  loadB. 

Elonntlon 
per  inch. 

SnoooMlTe 
elongation 
perinoh. 

Permanont 
■et 

SaoooMive 

pennanent 

set. 

Bemarks. 

Total. 

PerMmsre 
iooh. 

r»vndt, 

260 

1,260 

2,600 

8.750 

6,000 

6,250 

7,600 

8,760 

10,000 

11,250 

11,600 

11,750 

12,000 

12,280 

12,500 

12,750 

13,000 

13,250 

18.500 

13,750 

14.010 

14, 20 

14, 500 

14,7G0 

15,0)0 

i5,r*oo 

16,(00 
16,500 
17,000 
17,500 
18,000 
18,500 
10.000 

i».roo 

20,000 
2»,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,5c0 
26,000 
2').;>00 
26,000 
26.280 

Pounds. 
1,000 
6,000 
10.000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45.000 
46,000 
47.000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
54.000 
55,000 
66.000 
67.100 
58.000 
59.000 
60,000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
84,000 
96.000 
96.000 
100.000 
102,000 
104.000 
105,120 

Inch, 
0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.001000 
.001167 
.001367 
.001533 
.001617 
.001667 
.0017H3 
.001-83 
.002117 
.  00.'333 
.  002:>33 
.002S33 
.00 J 167 
.  003450 
.004000 
.0043J3 
.004850 
.OO.ja33 

.  oo:-9r)0 

.  007300 

.  m»m 
.omn 

.011333 

.0126^3 

.  014267 

.0151^33 

.017417 

.019333 

.021083 

.023083 

.025333 

.027417 

.  029833 

.032667 

.035333 

.03ti3 

.0433 

.0183 

.0533 

.0633 

.0750 

.0050 

Inch. 
0. 

.000167 
.000168 
.000167 
.000167 
.000166 
.000167 
.000167 
.000200 
.000166 
.000084 
.000050 
.000116 
.000100 
.000234 
.000216 
.000200 
.000300 
.000334 
.000283 
.000550 
.000333 
.000517 
.000483 
.000617 
.001350 
.001300 
.001317 
,001416 
. 001350 
.001584 
.001566 
.001584 
.001018 
.001750 
.002000 
.002250 
.002084 
.002416 
.002834 
.002666 
.002067 
.0050 
.0050 
.0050 
.0100 
.0117 
.0200 

IneK. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000083 

Inck. 
0. 

liiitialload. 
Blaatio  limit. 

Tensile  strength. 

.000088 



General  eymmary. 

Tensile  strength  per  square  inch  of  orieinal  section pounds..  105.120 

Elastic  limit  per  square  inch  of  original  section.. do —    45,000 

Elongation  per  inch  after  mptiire    Inch..    0.1100 

£lon«;.ir ion  per  inch  under  strain  at  elastic  limit do 001538 

KednctJoo  io  diameter  at  point  of  rupture do 084 

iSfdaction  in  area  after  rupture,  per  centum  of  original  section 27.6 

Position  of  rupture 2".75  from  neck 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections ".05,  ".07, 'Ml,  ".26*,  ".10,  ".08 


314  TESTS   OF   IRON,    STEEL,    AND   OTHEB   MATEBIALS. 

KEW  HOOP  A4. 

No.  3362. 
Marks,  «?;^ 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 


ApiiUedloadA. 

SaooetMive 
elongation 
perlnoh. 

Permanent 
Bet. 

Sacoeasiye 

permanent 

set 

Bemarks. 

Total 

Per  sqiure 
inch. 

perlnoh. 

Povndt, 
260 
1,260 
2.600 
8,700 
5,000 
e.250 
7.500 
8,750 
10.000 
11,250 
12,600 
12.750 
13, 000 
13,250 
18,500 
18,750 
14,000 
14,250 
14,500 
14,760 
15,000 
16.  COO 
16,000 
16,500 
17,000 
17,500 
18.(00 
18,500 
19.000 
19, 500 
20,000 
20,600 
21,000 
21.600 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
25,000 
25.500 
26.000 
26. 500 
27,000 
27,500 
27.890 

Pounds, 
1,000 
6,000 
10.000 
15.000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
60,000 
61,000 
52,000 
63,000 
64,000 
55,000 
66,000 
57,000 
58,000 
59.000 
60,000 
62,000  . 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
7a  000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,0;0 
92,000 
94,000 
96,000 
9a  000 
100,000 
102,000 
104,000 
106,000 

loaooo 

110,000 
111,660 

Ineh, 
0. 

.000117 
.000283 
.000460 
.000617 
.000783 
.000950 
.001100 
.001267 
.001433 
.001600 
.001017 
.001650 
.001683 
.  001750 
.  001783 
.001833 
.001867 
.001083 
.002133 
. 002533 
.003450 
.004583 
.005883 
.007083 
.008517 
.009833 
.011133 
.  012500 
.014167 
. 015633 
.017083 
.018667 
.020450 
.022167 
.024167 
.026250 
.0283 
,0317 
.0350 
.0383 
.0433 
.6467 
.0517 
.0567 
.0688 
.0967 

Ineh. 
0. 

.000117 
.000166 
.000167 
,000167 
. 000L66 
.000167 
.000150 
.000167 
. 000166 
.000167 
.000017 
.000033 
.000033 
.000067 
.000033 
.000050 
.000034 
.000116 
.  000150 
.000400 
.000917 
.001133 
.001300 
.001200 
.001434 
.001316 
.001300 
.001367 
.001067 
.001466 
.001450 
.001584 
.001783 
.001717 
.002000 
.  0020&3 
. 002050 
.0034 
.  0033 

.0050 
.0034 
.0050 
.0050 
.0116 
.0284 

Ineh. 

0. 
0. 
0. 
0. 

0. 

0. 

0. 
-.000017 
-.000017 

Ineh, 
0. 

Initial  load. 
Slastio  limit. 

Tensile  atrength. 

-.'ooooi?'" 

0. 





General  summary, 

ToDsile  streDgth  per  sqaare  inch  of  original  section pounds. .  Ill,  560 

Elasticlimitporpquar©  inch  of  original  section do 57,0i0 

Elongation  per  inch  nfter  rapture inch..     0.  r/^ 

Elongation  por  inch  under  strain  at  elastic  limit do 001867 

Keduction  in  diameter  at  point  of  ruptuie do 134 

lieduction  in  area  after  rupture,  percentnmof  original  section 41.0 

Position  of  rupture I'MOfrom  neck 

Charaoterof  broken  sorfkoe silky;  granular  at  circamference 

Elongation  of  inch  aectiODS ".26*,  ".17. 'Ml,  ".08,  ".©a  ".07 


tEStS   OF   IBON,    SfEEL,    AND  OTHER   MATEklALI^. 

No.  3363. 
Marks,  ^^^ 
Diameter,  ^^564. 
Sectional  area,  .25  sqaare  inch. 
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Applied  loftdfl. 


TotoL 


Peraqi 

iBOb 


Elonffation 
permoh. 


SoooeflaiTe 
elongation 
per  inch. 


Pennftnent 


SuooewiTe 

pennanent 

set. 


Bemarks* 


Poundi. 
250 
1.250 
2,500 
8,750 
5^000 
6^250 
7,600 
8.760 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
34,600 
14,750 
15,000 
15,500 
16^000 
16^600 
17,000 
17,500 
18,000 
18,600 
19,000 
19,500 
20,000 
20,500 
21,000  , 
21,500 
22,000 
22.500 
23,000 
23.600 
24,000 
24.500 
25,000 
25.600 
26,000 
2fl,500 
27.000 
27.500 
28,000 
2^^200 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
4%  000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
67,000 
58,000 
59.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04.000 
•96.000 
98,000 
100,000 
102,000 
104,000 
106.000 
108,000 
110,000 
112,000 
113,040 


Inch, 
0. 

.000117 
.000300 
.000407 
.000633 
.OOOSOO 
.000067 
.001133 
.001300 
.001450 
.001638 
.001667 
.001717 
.001760 
.001800 
.001833 
.001917 
.002000 
.002217 
.002400 
.002067 
.003483 
.004417 
.006700 
.006850 


.009450 
.010167 
.011917 
.018283 
.014667 
.010200 
.017760 
.019283 
.021167 
.022917 
.  02»017 
.  027167 
.029250 
.  031750 


.0433 
.0467 
.0517 
.0617 
.0717 
.0050 


Ineh. 
0. 

.000117 
.000183 
.000167 
.000166 
.000167 
.000167 
.000166 
.000107 
.000150 
.000183 
.000034 
.000050 
.000033 
.C00050 
.000033 


.  000217 
.0001f»3 
.000267 
.000816 
.000934 


.001150 

.001233 

. 001367 

.000717 

.  001760 

.001366 

.001384 

.001533 

.  001550 

.001533 

.001884 

.  001750 

.002000 

.002250 

.002083 

.002500 

.001080 

.002470 

.0050 

.0034 

.0050 

.0100 

.0100 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh. 


Initial  load. 


SlaetioUmft 


Tensile  strength. 


General  summary. 

Tensfle  litrenfcth  per  square  inch  of  original  section pounds..  113,040 

E  lastio  limit  per  ftqnare  inch  of  original  section do  . . .    55, 000 

Klongation  per  inch  after  rapture inch..    0.1167 

Elongation  per  inch  under  strsin  n  t  elastic  limit do 001833 

Kedoction  in  diameter  at  point  of  rapture do 104 

deduction  in  area  after  rupture,  per  centum  of  original  section 33.5 

Positi  n  of  rapture 8".20  from  neck 

Character  of  broken  aurCaoe grannlar;  silky  center 

Elonpttionof  laehaeotlaiiB ".07,  ".09,  ".2e»,  ".14.  ".07,  ".07 
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TKSTS   OF   mOM,  STEEL,  AND   OtHER   HATESIAL8. 


No.  3364. 
Marks,  o^:^ 
Diameter,  ".664. 
Sectional  area,  .26  square  inch. 


AppUed  loads. 

Elongation 
per  inch. 

SnoceasiTe 
elongation 
pep  inch. 

Permaoent 
set. 

permanent 
set. 

Remarks. 

Total. 

Per  square 

Pound*. 

250 
1,260 
2,600 
i»,750 
6,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12.600 
12,750 
13,000 
13.260 
13, 500 
13, 7.')0 
14,000 
14, 250 
14, 500 
14,750 
15,000 
15,500 
16,000 
16, 500 
17.000 
17,500 
18, 000 
18,500 
19.000 
19.500 
20, 000 
20,500 
21, 000 

Poundt. 
1,000 
6,000 
10,  OlO 
15. 000 
20.000 
25.000 
30.000 
35.  COO 
40,000 
45.000 
60,000 
61,000 
62,000 
53,000 
54.0C0 
66,000 
60,000 
67,(00 
68,000 
69,000 
60.000 
62. 000 
64.000 
()<»,000 
68.000 
70. 000 
72,000 
74, 000 
76.000 
78, 000 
80, 000 
82,000 
84.000 
86,000 
88, 000 
90.  COO 
92.000 
94.000 
96.000 
98,000 
100.000 
102.000 
104.000 
106.000 
108.  OOO 
110.  COO 
112,000 
113,680 

Inch. 
0. 

.000150 

. 000317 

.000600 

.000687 

. 000817 

.00(.983 

.001107 

.001317 

.001483 

.001067 

.001700 

.  001733 

.001767 

. 001800 

.001867 

.001917 

.001067 

.002083 

.  002233 

.  002467 

.003167 

.004167 

.  005:183 

.  00C667 

.008083 

.009200 

.010510 

.011750 

.013267 

.  014583 

.  OlGi  83 

.017500 

.019133 

. 020833 

.  022600 

.  024583 

.026667 

.028750 

.031000 

.0350 

.0383 

.0417 

.0450 

.  0517 

.0600 

:0717 

.0833 

Inch. 
0. 

.000150 
.000167 
.000183 
.0(r<H67 
.000150 
. 000106 
.000184 
. 000150 
.000166 
.000184 
.0000i3 
.000033 
. 000034 
. 000033 
.000007 
.  000050 
.  000050 
.000116 
.000150 
.  000234 
. 0OU7O0 
.001000 
.001166 
.  0013:i4 
.001416 
.con  17 
.001300 
.  001250 
.001 -.17 

.ooi:n6 

.001500 

.001417 

.001033 

.001700 

. 001767 

.001083 

. 002084 

.  002083 

.  002250 

.0040 

.003:) 

.0034 

.0033 

.0067 

.0083 

.0117 

.0116 

Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

Initial  load. 

ElasUc  limit 

• 
Tensile  strength. 

I    21,500 

1    22,000 

1    22, 600 

23,000 
23.500 
24,000 
24,500 

!     25, 000 

j    25.500 

'    26;  000 

.    26,500 

27, 000 

27,500 

28,000 

.    28,420 

. 

General  summary, 

ToDfiile  strength  per  square  inch  of  orlsinal  section pounds..  113,680 

KlaPtic  limit  per  eqanre inch  of  original  section do 57,000 

l.Iontiation  per  incfi  nfter  rapture inch..    0. 1183 

i:i<  iijation  per  inch  under  strain  at  elastic  limit do 001967 

Ji'iliiction  in  diameter  at  point  of  rupture do 104 

Kodnction  in  nrca  after  rupture,  per  centum  of  original  section 33. 5 

rosilionof  rnptnre 2".7&f^mneck 

Cliurrtcferof  broken  surface granular:  ailky  center. 

Elongation  of  inch  sections ".07,  ".12,  ".27»,  ",10  ".08,  ".07 


TESTS   OF   IBON,   STEEL,   ANB  OTHEB   MATEBIALS. 
No.  3365. 
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Marks,  «%^ 

Diameter,  ".664 

Sectional  area,  .25  square  inch. 


1 

Elongation 
per  inch. 

Successive 
elonf^tion 
per  inch. 

Permanent 
set. 

Successive 

Total. 

Perfrquare 
inoo. 

Pounds. 
250 
1.250 
2.500 
3,750 
5.000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,  500 
12,750 
13,000 
13.250 
13.600 
13,750 
14,  COO 
14.250 
14,500 
14.750 
.6.000 
15^500 
16,000 
16,500 
17,000 
17,500 
8,100 
18,500 
10,000 
19,500 
20,000 
2X1,500 
21,000 
21,500 
22,000 
22,600 
23.000 
23.500 
24.000 
24.500 
25,000 
25,500 
26.000 
26,500 
27,000 
27,500 
27,600 

Pounds. 
l.OoO 
6,000 
10.000 
15.000 
20,000 
25,000 
30,000 
35,000 
40.000 
45, 000 
50,000 
51. 000 
5-2,0<lO 
63  000 
54,000 
6.S000 
50,000 
67,000 
68,000 
&4,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,  COO 
90,000 
92,000 
94,000 
96.000 
98.000 
100,000 
102.000 
104,000 
106,000 

loaooo 

110,0(0 
110,400 

Inch. 
0. 

.000117 
.000300 
.000467 
.  000633 
.000800 
.000967 
.001133 
.  001317 
. 001467 
.001033 
. 001067 
.001733 
.001800 
.001883 
.0>1083 
.002300 
.002083 
.  003167 
.003617 
.004133 
.005417 
.006667 
.007717 
.009000 
.0.0283 
.0U583 
.013000 
.  014217 
.016667 
.017000 
.018800 
.020633 
.022600 
.024417 

.028500 

.030067 

.033187 

.0367 

.0400 

.0450 

.0500 

.0567 

.0667 

.0867 

.0983 

Inch, 
0. 

.000117 
.000183 
.000167 
.000166 
. 000167 
. tO01b7 
.000166 
.000184 
.000150 
.000166 
.000034 
.00)066 
.000007 
.00<J0t<3 
.000100 
. 000317 
. 000383 
.000484 
.000450 
.000516 
.001284 
.001260 
.001050 
.001283 
.001283 
.001300 
.001417 
.  001217 
.  001450 
.001338 
.001800 
.001833 
.001867 
.001917 
.001916 
.002167 
.002167 
.002500 

.0033 
.0050 
.0050 
.0007 
.0100 
.0.00 
.0110 

Ineh. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  Umit 
Tensile  strength. 

General  tummary. 


Tensile  strength  per  square  inch  of  orlfl;ina1  section pounds.. 

Elastic  limit  per  »qiiaro  inch  of  original  section do 

EIou  ation  per  inch  after  mptnre  inch.. 

Elongation  per  Inch  under  strain  at  elastic  limit do  ... 

Refluction  in  diameter  a*  point  of  mptare do — 

Redaction  in  area  after  raptare,  per  centom  of  original  section su.'Z 

pMitiooofniptore 2".  80  from  neck 

Character  of  broken  surface  ...'. silky ;  interspersed  with  granular  metal  at  circumference 

Elongation  of  inch  sections ".08,  ".08,  ".11,  ".30-.  MO,  ".07 


110,400 
61,000 
0.1233 

.001607 
.124 


318  TESTS    OF   IBON,    STEEL,    AND   OTHER   MATEEIAL8. 

HOOP  A«. 

No.  3076. 
Marks,  ^^^^* 
Diameter,  '^664. 
Sectional  area,  .258qaareinob. 


AtiI>11«A  loud!. 


ToUL 


Eton  n^ftt  Jon 
per  lach> 


elan  ]S«t  ton 


PefliDBJieiit 


Saeoeadve 
permanent 
set. 


Bemarks. 


Poundt, 
250 
1,230 
8,500 
8,750 
6,000 
6,250 
7,600 
8,750 
10,000 
11.250 
12,5o0 
12,7:)0 
13,000 
13,250 
13,600 
13,750 
14,000 
14,  250 
14,500 
14,750 
15,000 
15,600 
10,000 
16.500 
17,000 
17,600 
18,000 
18.600 
19,000 
19.500 
20,000 
20,500 
21,000 
21.600 
22,000 
22,600 
23,000 
23.5U0 
24.000 
24,500 
25,000 
25.600 
16,(00 
26,600 
27,000 
27,030 


Poundi, 
1,000 
6,000 
10,000 
16.000 
20,000 
25,000 
80,000 
85.000 
40,000 
45,000 
60.000 
61,000 
62,000 
63,000 
64.000 
66.000 
66,000 
67, 000 
68,000 
69,000 
60.000 
62,000 
61,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100,000 
102.000 
104,000 
106,000 
108,000 
108^120 


Inch. 
0. 

.060117 
.000283 
.000433 
.000600 
. 000767 
.  0009 13 
.001100 
. 0U1283 
.001450 
.  001633 
.001667 
.001700 
.001750 
.00IS33 
.001033 
.0U2I00 
. 00 J383 
. 002833 
.003417 
.  004250 
. 000667 
.000867 
. 008J50 
.  009(567 
.011000 
.012307 
.  013967 
. 015500 
.017167 
.018800 
.  0:0583 
.022500 
.024667 
. 026760 
.  020133 
.0333 
.0*.567 
.0400 
.0450 

.or)00 

.0550 
.0617 
.0717 
.0083 
.1083 


Inch. 
0. 
.  000117 
.000166 
.000160 
.000167 
.000167 
.000166 
.000167 
.000183 
.000167 
.000183 
. 000034 
.  000033 
.000050 
.000083 
.000100 
.00U167 
.000283 
.000450 
.000584 
.000833 
.001417 
.001200 
.001383 
.001417 
.001833 
.001367 
.001600 
.001533 
.001667 
.001683 
.001783 
. 001917 
.002167 
.002083 
.002388 
.004167 
.0034 
.0033 
.0050 
.0050 
.0050 
.0067 
.0100 
.0266 
.0100 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


loitUlload. 


EUstio  limit 


Tenalle  strength. 


General  eummary. 

Speoiflo  gTATity 7if8^ 

Hardness 23.17 

Tensile  strength  per  square  inch  of  orifSinal  section pounds. .  108,120 

Elastic  limit  per  saaaro  inch  of  original  section  do 53, 000 

Elonzalion  per  incn  after  rupture inch..    0.1407 

£loi]<^8ition  per  inch  under  strain  at  elastic  limit do 001750 

Be<luctioniD  diameter  at  point  of  rapture do 104 

Kednction  in  area  after  rupture,  per  centum  of  original  section 33.5 

PoRition  of  rapture 2".70  from  neck 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections ".09^  ".10,  ".14,  ".>••.  ^.16^  ".10 


3^>ec^  c5^eeZ  J?.^.  J?^y^^ 


.^fyopJ^nS 


A 


H  Ex  No  16  50, 1. 
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No.  3077. 

Marks,  ®t,*o' 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loada. 


ToUL 


Per  square 
inclLi 


Elosntion 
permch. 


SnooAMlTe 
elongation 
per  inch. 


PermaaeBt 
set. 


SnooeaaiTa 
permanant 


Paund$. 
250 

2,  £00 
3,750 
5,000 
e.250 
7,500 
8,750 
10,000 
11,250 
12.500 
12,750 
13,000 
13,250 

I3,roo 

13,750 
14.000 
14,2i30 
14,600 
14,750 
15,000 
15,500 
10.000 
10^  500 
17,000 
17,500 
18^000 
18,500 
19.000 
10,500 
20,000 
20,500 
21,000 
21.500 
22.000 
32,500 
23,000 
23.500 
21,000 
24,500 
25^000 
2ov500 
20,010 
20,600 
27.000 
27,500 
2^000 
28^490 


Poundt. 

1,000 

5.000 

10,000 

15^000 

20.000 

25,000 

90,000 

85,000 

40.000 

46^000 

50,000 

51,000 

52,000 

53,000 

54.000 

65,000 

56,000 

57,000 

58.000 

60,000 

00,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84.000 

80.000 

88L000 

90.000 

02,000 

94^000 

96^000 

98,000 

loot  000 

102.000 

104,000 

106,000 

108.000 

110,000 

112.000 

113»M0 


Inch, 

a 

.000150 
.000338 
.000483 
.000650 
.000838 
.OUIOOO 
.001183 
.0013(»0 
.  001517 
.001683 
.  001717 
.  001767 
.001817 
.001850 
.001000 
.001033 
.002000 


.002150 
.002317 
.002917 
.004000 
.005167 
.006417 
.007633 
.009000 
.010417 
.011833 
.013167 
.  014750 
.016300 
.017683 
.010167 
.021067 


.027083 

.020250 

.0317 

.0368 

.0392 

.0433 

.0467 

.0517 

.0600 

.0700 

.1050 


Ineh, 
0. 

.000150 

.000183 

.000150 

.000107 

.000183 

.000167 

.000183 

.000167 

.000167 

.000166 

.000034 

.000030 

.000050 

.000033 

.000050 

.000038 

.000067 

.000063 

.000067 

.000167 

.000600 

.001083 

.001167 

.001250 

.001216 

.001367 

.001417 

.001416 

.001334 

.001583 

.001650 

.001383 

.001484 

.001900 

.001766 

.002000 

.002250 

.002167 

.002450 

.0041 

.0034 

.0041 

.0034 

.0050 

.0083 

.0100 

.0860 


0. 


Ineh, 
0. 


Inltialload. 


Klaatio  limit. 


Tensile  strength. 


Omural  iummary. 


Trasile  strength  per  square  Inch  of  original  section ponnda..  113,060 

Elastic  limit  per  sqnare  inch  of  original  section ...do —    56,000 

Elongation  per  inch  sft^r  mptnre inch..    0.1283 

Kloof^ation  per  inch  nnder  strain  at  elaaticlimlt do 001933 

Redaction  in  diameter  at  point  of  rnptore do 094 

Reduction  in  area  after  raptare,  percentomof  original  section 30.6 

Position  of  rupture 2".85  firom  neck 

Character  of  brolcensnrfkoe grannlar;  ailky  center 

Elongation  of  inch  sections.,., „„...,.,. ",0T,'"09.  ".10,  ".24,  «  18,  ".Og 
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No.  3078. 
Harks,  •^j^ 
Diameter,  '^564. 
Sectional  area,  JZ5  square  inch. 


Applied  loads. 


Total 


PeraqiiaTe 
inon. 


„-  ton 

per  inch. 


Bnooeaaive 
elonjsatlon 
per  inch. 


Permanent 


SooceaslTtt 

permanent 

set 


Bemarkfl. 


250 
1,250 
2,500 
3.760 
5,000 
6.250 
7.500 
8,750 
10,000 
11,250 
12,500 
12,760 
13.000 
13,250 
18,600 
13.750 
14,000 
14,250 
14,500 
14,750 
16,000 
16^500 
10,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19.000 
10.500 
20.000 
20,500 
21.000 
21,600 
22,000 
22.600 
23,000 
23.600 
24,000 
24^600 
25,000 
2^500 
26»000 
26^600 
27,000 
27,600 
27.700 


PoundB, 
1.000 
6,000 
10.000 
16,000 
20,000 
25.000 
30,000 
35,000 
40,000 
46,000 
60.000 
61,000 
62,000 
63.000 
64.000 
66^000 
66.000 
57.000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72.000 
74,000 
78,000 
78,000 
80,000 
82.000 
84.000 
86,000 
88.000 
90.000 
92,000 
94,000 
96.000 
98,000 
100,000 
102,000 
104,000 
106.000 
108,000 
110.000 
U0,800 


Inch, 
0. 

.000160 
.000333 
.000500 
.000667 
.000833 
.001000 
.001167 
.  001350 
.001533 
.001(83 
.001717 
.001767 
.001817 
.0018f0 
.001933 
.002000 
.002167 
.002500 
.002867 
.003533 
.004700 
.005917 
.007167 
.008533 
.009750 
.011117 
.012450 
.013917 
.015500 
.017000 
.  018617 
.020350 
.022167 
.024100 
.028417 
.028833 
.030867 
.033617 
.0367 
.0400 
.0467 
.0600 
.0567 
.0667 
.0833 

.m7 


Inch. 
0. 

.000750 
.000183 
.000167 
.0C0107 
.000166 
.000167 
.000167 
.000183 
.000183 
.000150 
.000034 
.000050 
.000050 
.000033 
.0OUO83 
.000067 
.000167 
.000333 
.  00U367 
.000666 
.001107 
.001217 
.001250 
.001366 
.001217 
.001367 
.001333 
.001467 
.001583 
.001500 
.001617 
.001733 
.001817 
.001033 
.002317 
.002416 
.002034 
.002750 
.003083 
.0033 
.0007 
.0038 
.0067 
.0100 
.0166 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


Inch, 


Initial  load. 


.000017 


Slaaticliinit 


Tenaile  atnngtlL 


Omeral  immmary. 

Tensile  atrenfcth  per  square  inch  of  original  aeotion pounds..  116,806 

Xlasticlimit  per  Bonare inch  of  original  section ...do  ...    64,000 

Elongation  per  inou after  rapture Inch..    0l1333 

Elongation  per  inch  nnder  strain  at  elastic  limit do 0018SO 

Kedaction  in  diameter  at  point  of  mptare do 104 

Redoction  in  area  after  rapture,  per  centam  of  original  section 83.6 

Position  of  rapture 2".90  firom  neek 

Character  of  broken  surfkoe granular;  siiky  center 

]Elong»tiODof  inobseotlons ,... ,....^07,'^09,'M8,'^29•/^U,^0• 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3078i^. 
Marks,  •g^ 
Diameter,  ''.564. 
Sectional  area,  .35  sqaare  inoli. 
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AppUedloMls. 


ToteL 


2S0 

1.260 
2,fiM 
3,750 
6.000 

7.500 
8.70 
10,000 
11.2J0 
12.600 
12.750 
13.000 
I3,2i0 
13.500 
13.750 
14.000 
14,  i.M) 
14,500 

14.  7.10 
15.000. 
1%  250 

15,  .4)0 
16.000 

i«,r<oo 

17,000 
17,500 
18,000 
1R.M)0 
19,000 
10.500 
20,000 
20^500 
21.000 
21.500 

r>.ooo 

22.500 
2:s,000 
2.i,500 
24,000 
24.500 
2.>.000 
25.500 
20,000 
26,500 
27,000 
27.600 
28.000 
28^120 


Per  square 


rsQUi 

iDOO. 


PoundM. 
l.OtiO 
6.000 
10.000 
15,000 
20,000 
25,000 
30,000 
36.000 
40,000 
45,000 
50,000 
61.000 
52,000 
u.%000 
54,000 
.^,000 
54,000 
57.000 
5'4,00d 
&9,U00 
00.000 
81,000 
62,000 
64.  COO 
66,000 
68,000 
70,  OiO 
72.000 
74,000 
76.000 
78,000 
60,000 
8i.0J0 
84.000 
86.0U0 

S't.ooo 

90,000 

92,000 

94,000 

96,000 

98.000 

100.000 

10  \  000 

104.000 

106,000 

108,000 

110.000 

112;  000 

112;  480 


Blongstion 
per  inoh. 


Inch. 
0. 

.000117 
.000283 
.000450 
.  000617 
.000783 
.000907 
.001l:» 
.001317 

.oougrt 

.OOiOM) 

.001C8J 
.0OI7..0 
.001783 
.00*817 
.001867 

.ojinoo 

.00:950 

.OOjOOO 

.UO  007 

.00  183 

.00  417 

.002750 

.00.;760 

.0049:0 

.006.50 

.00-667 

.009000 

.0i0.i83 

.011867 

.013  00 

.014867 

.  016)00 

.018000 

.019917 

.02158:i 

.02-667 

.026833 

.0  8167 

.030750 

.0>33 

.0i«7 

.0400 

.0450 

.0500 

.0590 

.0667 

.0650 

.lOJO 


Saocemive 
elongation 
per  inch. 


IneJL 
0. 

.000117 

.000 166 

. 000167 

.000167 

.000166 

.000184 

.000106 

.000184 

.000166 

.000167 

.0000;i3 

.000067 

.0000^3 

.  0000  -4 

.000050 

.00003't 

.0000:0 

.  OiHiO'.0 

.00006; 

.000110 

.000234 

.000^3 

.00.000 

.00! 20 J 

.001.00 

.001417 

.001^33 

.00.583 

.0OI'j84 

.001433 

.001567 

.OOlOTi 

.001500 

.  001917 

.001666 

.002084 

.00  106 

.002333 

.002583 

.002550 

.00(4 

.0033 

.0050 

.00  4) 

.0050 

.0117 

.0183 


Permanent 

set 


Jneh. 


.000017 


SuooeMive 

permanent 

aet 


Jneh, 


.000017 


Rennarkg. 


Initial  load. 


Elaatic  Umit 


Tensile  strength. 


General  eummary. 

Taoefle  atremcth  per  sqaareinoli  of  original  section ponnds..  112,480 

Xlaetio  limit  per  sqoare  inch  of  original  section do  ...    59,000 

Siottgation  per  iDch  after  mpture inch..    0.1(17 

Elongation  per  inch  ander  strain  at  elastic  limit -....do  ...  .002067 

Bedoction  in  diameter  at  point  of  riptare do 104 

BeducCioo  in  area  artor  mptare,  per  centum  of  original  section 33.5 

Podtkmof  rapture  2".35from  neck 

Cbanderof  broken  sorfSioe grannlar;  silky  oeuter 

Uangatkm  of  inch  sMtions ".09,  ".19,  ".21*,  ".11,  ".10,  ".09 

fi  £x  IM ^21 
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HOOPA«. 

No.  3079. 

Marks,  ^flA* 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Poundt, 

250 

1,2.50 

2,500 

3,750 

5,000 

6.250 

7.500 

8,750 

10.000 

11,250 

12.  .^00 
12,750 
13,000 
13,250 
13,500 

13,  750 
14.000 
14,250 
14,500 
14,750 
15.000 
16.250 
15, 500 
16.000 
16,500 
17.000 
17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
20,500 
21. 000 
21,600 
22.000 
22,  :)00 
23,000 
23.500 
24,000 
24,500 
25,000 
26,600 
26.000 
26,500 
27,000 
27.500 
28,000 
28,440 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53.000 
54,000 
65,000 
'56.000 

67.  om 

68.000 
60.000 
60,000 
61,000 
62,000 
64  000 
66,000 
68.000 
70,000 
72,000 
74.000 
76.000 
78.000 
80.000 
82,000 
84,000 
86.000 
88,000 
90,000 
02.000 
M,000 
96.000 
96.000 
100,000 
102,000 
104.000 
106,000 
108,000 
110, 000 
112,000 
113, 760 


Elongation 
per Inch 


Iwh. 
0. 

.000133 
.  000317 
.OOO'OO 
.000650 
.  000817 
.000083 
.001167 
.  001.133 
.001500 
.  001G67 
.001717 
.001750 

.oonsn 

.001817 
.  001867 
.  001917 
.001960 
.002000 
.00J050 

.  oo2:joo 

.  001733 

. 003233 

.001283 

.005667 

.  0008:« 

. 008083 

.009400 

. 010767 

.OllO-M) 

.01:^350 

.014917 

,010417 

.  017933 

.019583 

.  021 167 

.  0J3107 

.02»200 

.  027333 

.029667 

.  032333 

.034700 

.0383 

.0417 

.0467 

.0533 

.0617 

.0700 

.0963 


Snccaaaive 
elonfEAtion 
per  inch. 


Inch. 
0. 

.  000133 
.000184 
.000183 
.0001^0 
.000167 
.000166 
.000184 
.000166 
.000167 
.000167 
.000050 
.  000033 
.  000033 
.  000034 
.  0U0050 
.000050 
.000033 
.  0(>0050 
.  000050 
. 000250 
. 000433 
.  OoO'iOO 
.  001050 
.001384 
.001166 
.001260 
.001317 
.001367 
.001183 
.001400 
.001567 
.001500 
.001516 
.001650 
.001584 
.002000 
.  00 J033 
.  002133 
.002334 
.  002666 
.002367 
.0036 
.0034 
.0060 
.0066 
.0084 
.0083 


Permanent 
sot. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snocessive  < 
permanent 


Remarks. 


Inch, 


I 


Initial  load. 


SlasUo  limit. 


Tensile  strength. 


General  summary. 

Specific  gravity 7.8511 

HardDess 24.69 

Tensile  strength  per  square  inch  of  orifrinal  section poands..  113.760 

Elastic  limit  per  sauaro  inch  of  original  section do  ...    59,0tf0 

Elongation  perincn  afiermptare inch..    0.1217 

E  ongatioo  per  inch  under  strain  at  elastic  limit do  ...  .00.050 

Reduction  in  diameter  at  point  of  rupture do  ...       .104 

Reduction  in  area  afterruptnre,  per  centum  of  original  section 33.5 

Position  of  rupture at  middle  of  stem 

Chanoter  of  broken  surface granular;  silky  center 

7Blon|(atloiioflnohaeettoiia .^ ".08,  ".00,  ".93*,  ".17.  '<0B,  ".07 


3z^^cA  ^ydseZ  JS.X.JIt^I^ 


J^op<36 


H  Ex  No  16  50.1. 


TESTS  OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  3080. 

Marks,  «^,'^ 

Diameter,  ^'.564. 

Sectional  area,  .26  square  inch. 
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AppUedloMlfl. 


Total. 


Per  square 
inoii. 


Elonntion 
pefTuioh. 


Saooeeaive 
elonffation 
per  inch. 


Permanent 
set. 


SnooesaiTe 

permanent. 

aet 


Bemarka. 


Povnd9. 

250 

1.250 

2,500 

8,750 

5,000 

6,250 

7,500 

8,750 

10,000 

11.250 

12.500 

12,750 

13.000 

13,250 

13.500 

13,750 

14.0J0 

14,250 

14,500 

It,  750 

15.000 

15.250 

15.500 

15.750 

10,000 

16.500 

17.000 

17,600 

18,000 

18.500 

19.000 

10.500 

20.000 

20,  SO  J 
2t000 
21,500 
22.0UO 
22.500 
23.000 
23,500 
24.000 

21.  GOO 
25,000 
25.500 
36,000 
26,500 
27.000 
27.500 
28.000 
28,500 
28,890 


Poundt. 

1,000 

5,000 

10,000 

15,000 

20,000 

25^000 

30,000 

36,000 

40,000 

45,000 

60.000 

51,000 

52,000 

53,000 

54,000 

55,000 

56,000 

57,000 

SJ^OOO 

59,000 

GO.  000 

61,000 

62,000 

63.000 

6i,000 

66.000 

68,000 

70,000 

72,000 

74,000 

70,000 

74.000 

80.000 

82,000 

84,000 

86,000 

68,000 

OJ.OOO 

92,000 

94.000 

96,000 

98,000 

100.000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

115,560 


IndL 
0. 

.000167 


.000500 

.000667 

.000833 

.001017 

.001200 

.001367 

.001517 

.001683 

.001717 

.001767 

.001800 

.001833 

.001867 

.001917 

.001950 

.002000 

.002050 

.002100- 

.  002167 

.002283 

.002533 

.003000 

.C04117 

.005583 

.006867 

.008000 

.000333 

.010667 

.  012083 

.013450 

.014917 

.016450 

.018017 

.010700 

.021333 

.023333 

.025333 

.027417 

.029607 

.032333 

.0367 

.0400 

.0433 

.0467 

.0517 

.0617 

.0717 

.1017 


Ineh. 
0. 

.000197 
.009166 
.000167 
.000167 
.000166 
.000184 
.000183 
.000167 
.000150 
.000166 
.000034 
.000060 
.000033 
.000033 
.000034 


.000033 

.000050 

.000050 

.000050 

.000067 

.000116 

. 000250 

.000167 

.001117 

.001466 

.001284 

.001133 

.001333 

.001334 

.001416 

.001367 

.001467 

.001533 

.001567 

.001683 

.001633 

.002000 

.002000 

.002084 

.002250 

.002666 

.004367 

.0033 

.0033 

.0034 

.0060 

.0100 

.0100 

.0300 


Ineh, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 


Inch, 


Inituaioad. 


.000017 
0. 


EUmUo  limit. 


Tenaile  atrength. 


General  summary. 

Teiuiile  atrength  pjr  square  inch  of  original  aeotion ponnda..  115,560 

Eliuiticlimitper  aqnare  inch  of  original aectioD do  ...    61,000 

EloDfration  per  inch  after  raptnre  inch..    0.1283 

Elon<;ation  per  inch  onder  strain  at  elaaticlimit do 002167 

Redaction  io  diameter  at  point  of  mpture do 104 

Bodoctionin  area  after  mptare,  percentamof  original  aection 33.5 

Po«ition  of  mptnre      3'MO  from  neck 

Character  of  broken  aarface granular;  ailky  center 

Elongation  of  inch  aectiopa ".08,  ".10,  ".15,  ".25*, 'lu,  ".08 
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TE8T8   OF   IBON,  STEEL,  AND    OTHER   MATERIALS. 


No.  3081. 


Marks,  ®^^ 

Diameter,  ''.664- 

Sectional  area,  .25  square  inch. 


Applied  loads. 


ToUL 


Poundi. 
230 
1,250 
2.600 
3.750 
5.000 
0,250 
7,600 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,  r.00 
13,750 
14. 000 
14,250 
14,500 
14, 750 
15,0v)0 
15,500 
10,000 
le.'WO 
17,0  JO 
17, 5t>0 
18.000 
18.  5U0 
19. 0(H) 
10,600 
20, 000 
20. 500 
21,0.0 
21,500 
22, 000 
2i.  600 
23, 000 
23.500 
21,  000 
24,  5('0 
2.\  000 
2:>.  500 
26  000 
26,600 
27.000 
27,500 
28.0U0 
28,180 


Per  MUftre 
incn. 


Poundi. 

1,000 

6,000 

10,000 

16,000 

20,000 

26.000 

80,000 

85.000 

40,0J0 

45,000 

50.000 

61,000 

62,000 

63.000 

64,000 

6:>.  000 

66,000 

67,000 

68,000 

60, 000 

60,000 

62.000 

64,  OUO 

641,000 

68.000 

70, 000 

72.000 

74, 000 

70.000 

78, 000 

80, 000 

81, 000 

84.  (KM) 

86.000 

88. 01)0 

90,000 

02.000 

04.000 

90.000 

08,  000 

10 ).  000 

102. 0./0 

104.000 

106,000 

108.000 

110,000 

112.000 

112,720 


EloDpttion 
per  inch. 


Jnek. 
0. 

.000167 
.000333 
.000500 
.000688 
.000850 
.001033 
.001200 
.001383 
.0J1567 
.001733 
.OOli-OO 
.001817 
.001850 
.00lh8:i 
.001033 
.00J017 
.002117 
.00J233 
. 002400 
.  002733 
.003583 
.004067 
.005833 
.  007 J50 
.008->00 
.009833 
.011133 
.012433 
.014000 
. 015417 
.017000 
.018017 
.0J0417 
.  022333 
.024107 

.  0  jg:»oo 

.028750 

.0J1167 

.034000 

.  037000 

.0400 

.0407 

.0517 

.0567 

.06.-jO 

.0817 

.1050 


Snccefwlve 
elongation 
per  inch. 


Inch. 
0. 

.000167 
.000166 
.00UI67 
.000183 
.000167 
.000183 
.000107 
.00018.{ 
.000181 
.  0001(30 
.000067 
.000017 
.000033 
.000033 
.OOOO'iO 
.0000*^4 
.  0001(10 
.000116 
.000167 
.  00'»333 
.000850 
.0010^4 
.001106 
.001417 
.001250 
.001333 
.001300 
.001:300 
.  001567 
.001417 
.0)1.183 
.001617 
.0«ll^OO 
.001016 
.0)1834 
.00.'333 
. 002250 
.002417 
.002833 
.003000 
.0030 
.0067 
.0050 
.0050 
.0083 
.0167 
.0233 


Permanent 
■eC 


Inch. 


.000017 
.  000017 
.000033 


Snccessire 
permanent 


Inch, 


.000017 

f. 

.000016 


Bemarks. 


Initidload. 


EUstlo  limit 


TenBile  Btrength. 


General  summary. 

Tensile  strength  per  sqnsre  inch  of  original  section pounds..  113,720 

Elastic  limit  per  sciuare  inch  of  original  section  do  ...    55.  OOO 

Elongation  per  inch  after  rapture inch..    0. 14t.7 

Elongation  per  inch  under  strain  at  elantic  limit do OOlKil 

Keduction  in  diamaterat  point  ot'rnptnro  do 034 

Reduction  in  area  after  mptare,  per  centam  of  original  section 3(*.  6 

Poi^ition  of  rupture 2".  15  ftora  neck 

Character  of  broken  snrface granular;  silltY  oent<«r 

Elongation  of  inch  sections ".11,  "r2j*,  ".17,  ".13,  ".12, 'MO 


TESTS   OF   IRON,  STEEL,  AND   OTHEH   MATx-lilALS. 

No.  3082. 
Marks,  '^ji*' 
Diameter,  ".5G3. 
Sectional  area,  .'25  sqaare  inch. 
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Applied  loads. 


TotnL 


Pcnndt. 

250 

1,250 

2,5'JO 

3,750 

5,000 

6.250 

7,500 

a»7S0 

10,000 

11.250 

12. 5<.0 

12,750 

1.3. 000 

13,  2;-.0 

13.500 

13.750 

14.0ii0 

M.  230 

14,r>00 

14.750 

15,000 

15.  roo 

16.000 
16«5U0 
17,000 
17.500 
18.000 
1 8,, '4)0 
19.000 
19.500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,(K)0 
24.500 
26.000 
25,500 
26,000 
26.500 
27,000 
27.500 
27,610 


Per  raaare 
iucb. 


PoundM. 
1, 01 0 
5  000 
10.  (00 
16.000 
20,000 
25,000 
3<»,  OOP 
35.000 
40,000 
45.000 
60.000 
51,000 
52, 000 
53.CKKI 
64.0t)0 
£5,000 
56,000 
67,000 
68,000 
69,000 
60.030 
62, '00 
61.000 
66,000 
68.000 
70.000 
72.000 
74,000 
76. 0.»0 
78.000 
80,000 
82,000 
81,000 
8d.0o0 
88,000 
90,0(J0 
92,000 
94.000 
96.000 
08,000 
100,000 
102.000 
104. 000 
106,000 
108,000 
110,000 
110,440 


Elongation 
per  mch. 


Inch. 
0. 

.0OU17 
.000283 
.000150 
.00*617 
.0<I07R3 
.0009A3 
.001150 
.001333 
.001500 
.00.700 
.001733 
.001767 
.001817 
.0411X50 
.00190 
.001950 
.0til983 
.  002(183 
.002167 
.  002:{00 
.003100 

.ooiooo 

.  0*»5.3:« 

.  0  8700 

.OOKiSO 

. 009S33 

.01I2:)0 

.012667 

.014167 

.0158:)3 

.017417 

.019333 

.021333 

.023260 

.  025333 

.027667 

.030333 

.  03:^000 

.030000 

.  0:i9583 

.0450 

.0500 

.0550 

.0667 

.0867 

.1033 


Sncc«^»flive 
ploti^atifin 
per  iucb. 


Ineh» 
0. 

.000117 
.000166 
.  0i»0l67 
.000107 
. 000166 
. 000200 
.000167 
.0001H3 
.000167 

.  Oj;o.oo 

.  oooo:{3 

.  0<»00  <4 
.0000 "0 
.  0i»0033 
.  0004)50 
.  OfiOO'iO 

.  oo<»o;rj 

.000100 
.  00iH)g4 
.000133 
.000700 
.00)000 
.0013:)3 
.001367 
.0015.)0 

.  ooirfr) 
.001417 
.001417 
.OOt.'iOO 
.001666 
.001584 
.001916 
.0020>0 
.001917 
.002083 
.  002:^4 


. 002667 

.003000 

. 003583 

.005417 

.0050 

.0050 

.0117 

.0200 

.0166 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


SacceraiTe 

permanent 

set. 


Inch. 


.000017 


Remarks. 


Initial  load. 


Elastic  Umii 


Tensile  strength* 


Oeneral  ntmmary. 

Tensile  streni^li  per  square  inoli  of  oiieinal  section ponnds..  110,440 

Elastic  limit  per  scjnare  inch  of  original  section do —    57,000 

Eloogai  ion  p«*riiicn  after  mptare inch  .    0.1267 

Sloogtftion  ptT  inch  nnder  strain  at  elastic  limit do 001983 

Seduction  in  diameter  at  point  of  rupture do 098 

B«doction  in  nr«^  after  rupture,  per  centum  of  original  section 30.6 

Position  of  rapture 1".  12  from  neck 

Cbamcier  of  broken  surface (frnnular;  silky  center 

Sk^ttgation  of  Inch  swstiona ".07,  'MO,  ".12,  ".11.  ".J7,  ".19* 
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HOOP  A«. 

No.  3192. 
Marks,  ^^^' 
^Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loadA. 

Elongation 
per  inch. 

SaocMsiTo 
elongation 

Permanent 
set. 

SooceMiTe 
permanent 

Bemarka. 

Total. 

PerMmare 
incn. 

Poundt. 

250 

i.2:x) 

2,500 
3,750 
6,000 
6,250 
7,500 
8,750 
10,000 
11,  250 
11,500 
11,750 
12,000 
12,250 
12,500 
12, 750 
18.000 
13. 250 
13,500 
13,750 
14.000 
14,250 
14.500 
14,750 
15, 000 
15.500 
16.000 
16,500 
17,000 
17,500 
18.000 
18,500 
19,000 
19,500 
20, 000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,600 
24,000 
24,500 
26,000 
25,500 
26,000 
26.500 
26,600 

Poundt. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40, 000 
45.000 
40,000 
47,000 
48,000 
49,000 
60.000 
61.000 
62,000 
63,000 
64.000 
66.000 
56,000 
67.000 
68,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
98.000 
100.000 
102.000 
104,000 
106,000 
106,400 

Inch. 
0. 

.000133 

.000300 

.000450 

.000617 

.000783 

.000950 

.001117 

.  001283 

.001450 

.001483 

.001533 

.001583 

. 001633 

.001733 

.001833 

.  002083 

.  00.>260 

.002500 

.002733 

.  003000 

. 003333 

.003783 

.004217 

.004850 

.  006250 

.007683 

.009000 

.010600 

.012333 

.013917 

.015500 

.017333 

.018917 

.020667 

.022750 

.025000 

.027333 

.029750 

.032500 

.036500 

.039167 

.0450 

.0517 

.0583 

.0650 

.0700 

.0950 

.1160 

Inch. 
0. 

.000183 
.000167 
.000150 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000050 
.000050 
.000050 
.000100 
.000100 
.000250 
.000167 
.000250 
.000233 
.000267 
. 000333 
.000450 
.000434 
.000633 
.001400 
.001333 
.001417 
.001500 
.001833 
.001584 
.001583 
.001833 
.001584 
.001750 
.002083 
.002250 
.002883 
.002417 
.002760 
.003000 
.003667 
.005833 
.0067 
.0066 
.0067 
.0050 
.0250 
.0200 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 
Blaatio  limit 

TenaUe  ftrengtli. 

Oeneral  $ummary, 

Speciflo gravity 7.8484 

Hardness '...      2L52 

Tensile  strength  per  sqaare  inch  of  original  section pounds..  106.400 

Elastic  limit  per  sonare  inch  of  original  section do  ...    49.0^ 

Elongation  per  inon  after  mptnre inch..    0.1333 

Elongation  i»er  inch  under  strain  at  elastio  limit do 00163S 

Seduction  in  diameter  at  point  of  mptore do 104 

Eedtiction  in  area  after  raptore,  per  oentum  of  original  section 8S.5 

Position  of  mptore 2".  60  ften  neck 

Character  of  broken  snrfaoe granalar;  silky  center 

Xloogatlonof  inchseotiona.... ".08^  ",10^  ",12,  ".24*,  *'.!•»  ".10 


Si^tcA  iS^eZ  J^*-^'2(x^/Za 


-^ 


H  tx  Ho  16  50.1. 
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No.  3193. 
Marks,  «f,'^' 
Diameter,  '^564. 
SectiODal  area,  .25  square  inch. 


AppUed  loads. 

ElongatioD 
perloeh. 

Saooeuive 
eloneation 
perlnch. 

in«Ji. 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000183 
.000107 
.000167 
.000183 
.000167 
.000050 
.000033 
.000033 
.000050 
.000034 
.000066 
.000067 
.000050 
.000033 
.000117 
.000083 
.000150 
.000100 
.000200 
.000517 
.000833 
.000934 
.001083 
.001160 
.001333 
.001317 
.001400 
.001450 
.001417 
.001500 
.001516 
.001434 
.001966 
.001884 
.001960 
.001983 
.0019 
.0034 
.0033 
.0033 
.0034 
.0038 
.0033 
.0050 
.0100 
.0167 
.0183 

Permmieiit 
set. 

Saccessive 

permanent 

set 

Remarks. 

ToUI. 

Per  aqnare 

PotMdt. 
250 
1.150 
2,600 
8,750 
6,000 
6.250 
7.500 
8,750 
10,000 
11,250 
12.500 
12,750 
13.000 
13,230 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
16,250 
15,500 
15,750 
16,000 
16,560 
17,000 
17.500 
18.000 
18.500 
19,000 
19.500 
20,000 
20,500 
21.060 
21.  500 
22.000 
22,600 
23.600 
23.500 
24.000 
24.600 
25.006 
25.500 
26.1100 
26,500 
27.000 
27.500 
28.000 
28.500 
29,000 
29,500 
29,660 

Poundt. 

1,006 

6,060 

10,000 

15.000 

20.000 

26,000 

80,000 

35,000 

40,000 

45,000 

50,000 

51,000 

62,000 

63.000 

54,000 

55.000 

66,000 

57.000 

68,000 

59.000 

60,000 

61.000 

62.000 

63,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80.000 

82.000 

84.000 

86.000 

88,000 

90,000 

92,000 

94.000 

96,000 

98,01)0 

100,000 

102.600 

104.000 

106,000 

108.000 

110.000 

112, 000 

114,000 

116,000 

118,006 

118,640 

JimA. 
0.  ^ 

.000300 
.000467 
.000633 
.000800 
.000088 
.001160 
.  061317 
.601600 
.001667 
.001717 
.001750 
.101783 
.001K» 
.001867 
.00  933 
^.002000 
.002050 
.002083 
.  002*JOO 
.002283 
.602433 
.002533 
.0611733 
.003256 
.004083 
.005017 
.006100 
.00r260 
.008583 
.009900 
.  011300 
.01-2750 
.014167 
.015667 
.017183 
.  018617 
.020583 
.  022467 
.024417 
.026400 
.0283 
.0317 
.0350 
.0383 
.0417 
.0460 
.0483 
.0533 
.0633 
.6000 
.0683 

IfUSh. 

0. 
6. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 
Elastic  limit. 

Tensile  strength. 

Oeneral  Nummary, 

Tensile  sCreo^b  per  aqasre  inch  of  original  section ponnds..  118,040 

SlasticUmltpersqaareioch  of  original  section do  ...    59^000 

Elongation  per  inch  after  rapture inch..    0. 1167 

Slongation  per  ioch  under  strain  at  elastic  limit do 002083 

Bedaction  in  diameter  at  point  of  mptare do 084 

Bedoction  in  area  after  raptore,  per  oentnm  of  original  section 27.6 

Position  of  mptore  8".25fh>m  neck 

Ohflzact«rof  broken  sorfiMO gxanalar;  silky  center 

ickf  inehMCtloiis ".06.  ".09, 'M8»,  ".18*,  <n,  ".08 
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TESTS    OF   IBON,  STEEL,  AND   OTHER   MATEBIAL3* 


No.  3194. 
Marks,  ^Jjf' 
Diameter/'^564. 
Sectional  area,  .25  square  inoh. 


EloDfration 
per  inch. 

Sncoessive 
elonjKation 
per  inch. 

Permanent 
•eU 

Snoceaaive 

permanent 

aet 

Bemu-ka. 

ToUL 

Per  sqiure 
inch. 

Pounds. 

260 
1,250 
2,500 
8,760 
6,000 
6.250 
7,500 
8,750 
10.000 
10.250 
10,500 
10,750 
11,000 
11,250 
11.500 
11.750 
12,000 
12,250 
12,500 
12,750 
13.000 
13.250 
13.500 
13. 750 
14,000 
14.  250 
14,500 
14,  750 
15,000 
15,500 
16, 000 
16.500 
17,000 
17,500 
18,  000 
18,500 
19,000 
19.500 
20,000 
20,  500 
21,000 
21,500 
22,  000 
22,  .500 
23. 000 
23.500 
24.000 
24,600 
24,760 

Pounds. 
1,000 
5,000 
10.000 
15.000 
20.000 
25.000 
30,000 
35.000 
40, 000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48, 000 
49.000 
50,000 

61,  000 
52.000 
53,000 
54,000 
65. 000 
56,000 
57.000 
58,000 
59, 000 
00.000 

62,  000 
64,000 
66.000 
68.000 
70,000 
72,  000 
74,000 
76,  000 
78.000 

80,  mo 

82. 000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
06,000 
08,000 
90,040 

Jneh, 
0. 

.000117 
.000283 
.0004.50 
.000617 
.000783 
.000050 
.001117 
.001300 
.001333 
.001367 
.001417 
.001450 
.001533 
.001717 
.001850 
-.002017 
. 002133 
.002417 
.  002667 
.002917 
.003400 
.003750 
.004250 
.004833 
. 005417 
.006333 
.006050 
.007833 
.009433 
.011133 
. 012917 
.014617 
.016583 
.018333 
.  020333 
. 022750 
.0J5O00 
. 027G33 
.0300 
.0333 
.0383 
.0133 
.0467 
.0517 
.0600 
.0683 
.0«7 
.1167 

Jneh, 
0. 

.000117 
.000166 
.000167 
.  000167 
.000166 
.000107 
.000167 
.000183 
.000033 
.000034 
. 000O5O 
.  000033 
.000(183 
.000184 
.  000133 
.000167 
.  000116 
.000V84 
.  000250 
.  0«»0250 
.000483 
.  000360 
.  000500 
.000583 
.000584 
.000910 
.000617 
.000883 
.001600 
. 001700 
.001784 
.001600 
. 002066 
.001760 
.002000 
.002417 
.002250 
.002633 
.002367 
.0033 
.0050 
.0060 
.0034 
.0050 
.0083 
.0083 
.0184 
.0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 

Inch. 
0. 

Initial  load. 
Blaatio  limit. 

'■".oooon* 

General  aummary. 

Tenaile  atren^th  per  aqnare  inch  of  orignal  itection poonda..    00,040 

Elastic  limit  per  Banare  inch  of  original aection do 44,000 

P^lonjifttlon  per  incn  after  rapture  , inch..    0. 1467 

Elonf^ation  per  inch  anclerntrain  at  elaatie  limit  do 001450 

Kednction  in  diameter  at  point  of  rapture do 114 

Reduction  in  area  after  rupture,  per  oentum  of  original  aection 36.4 

Poflition  of  roptnre » 1".22  from  neck 

Character  of  broken  aurfaoe granolar  at  circumference ;  ailky  center 

Elongation  of  inoh  aectiona ".22*.  ".24*.  ".11  ".IL'MJ  ".00 
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Marks,  '^^ 
Diameter,  ".561. 
Sectional  area,  .25  square  inch. 
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AppUedloadB. 

Bloneatlon 
per  inch. 

Snccemire 
eloniratioD 
per  inch. 

Permanent 
set 

SnoceMive 

permanent 

set. 

Bemarks. 

TotaL 

Peraanue 

PovndM. 

250 
1,260 

a;  500 

8.750 
6,000 
6,250 
7,500 
8,760 
10.000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,756 
13,000 
13,250 
Ll,500 
13,760 
14,000 
14.250 
14.600 
14,750 
15,000 
15,500 
16,000 
16^500 
17,000 
17.500 
18,0<0 
18.600 
19.000 
19,500 
20,000 
20.500 
21,000 
21.500 
22.000 
22,506 
23.000 
23,500 
24,000 
24.600 
29^000 
25^600 
25.980 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20,  too 
25,000 
30,000 
85,000 
40.006 
45,000 
40,000 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
63,000 
54,000 
65,000 
50,000 
57,000 
58.000 
59.000 
60,000 
62,000 
61.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76^000 
78,000 
80,000 
82.000 
84,000 
80,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98.000 
100.000 
102,000 
103,920 

IndL 
0. 

.000133 
.000300 

.moiso 

.000633 

.000800 

.000»63 

.001150 

.001333 

.001517 

.  0015«i7 

.001&13 

.001700 

.001783 

.001950 

.002117 

.002307 

.002533 

.002867 

.003167 

.003617 

.004050 

.004667 

.  005100 

.  0057.J3 

.  007-260 

.008683 

.  010100 

.011663 

.0132J3 

.614000 

.016750 

.018307 

.0-20333 

.022500 

.024667 

.027250 

.029500 

.032100 

.0350 

.0383 

.0417 

.0483 

.o:)50 

.0617 

.0733 

.1300 

Tneh. 
0. 

.000133 
.000167 
.000150 
.000183 
.000107 
.000183 
.000107 
.000183 
.000184 
.000050 
.000066 
.000067 
.000083 
.000167 
.000107 
.000250 
.000166 
.000334 
.000300 
.000450 
.000433 
.000617 
.000433 
.000633 
.001517 
.001483 
.001417 
.001583 
.001550 
.001667 
.001850 
.  0011117 
.001966 
.002167 
.002167 
.002583 
.002250 
.002000 
.0020 
.0033 
.0034 
.0066 
.0067 
.0067 
.0116 
.0667 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 

Ineh. 
0. 

Inituaioad. 
ElMtio  limit 

TenBileotiength. 

.000017 

Oeneral  aummarjf. 

Teneflestmgtli  per  eqnare  inch  of  ori((inftl  section poonde..  103,020 

KiMtic  limit  per  Moare  inch  of  orifcinalseotion do —    48,000 

EloDKaiion  per  ineh  after  mptnre .;  inch..    0.1300 

Eloniration  per  inch  under  strain  at  elastic  limit do 001700 

B4>dnction  in  diameter  at  point  of  mptnre do 104 

Sedactionini'ieaaftermptore,  per  centum  of  original  section 33.5 

Position  of  mpeare 3".  25  from  neck 

Character  of  broken  snrfisoe grannlar  at  circumference ;  silky  center 

Slongation  of  inch  sections ".07,  ".09,  ".23*,  ".19,  ".18,  ".07 
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IfEW  HOOP  A,. 

No.  3237. 

Marks,  «5>i^' 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Poundi. 

250 

1,250 

2,500 

8,750 

6»000 

6,260 

7,500 

8,760 

10,000 

11,260 

12,500 

12,760 

13,000 

13, 250 

13, 500 

13,750 

14,000 

14,260 

14,600 

14,760 

15, 000 

15,  500 

16,000 

16, 500 

17,000 

17,  500 
18, 000 

18.  5'»0 
19.000 
19, 6l>0 

20,  000 
20,500 

21,  OCO 
21,500 

22,  (too 
22,500 
23.000 
23,500 
24, 000 
24.500 
25,  000 
25, 500 
26.000 
26, 500 
27, 000 
27,4b0 


Per  sqaare 
inOD. 


PoundM. 
1,000 
6.000 
10,000 
16,000 
20. 000 
26,000 
30,000 
35,000 
40.0U0 
46.000 
60,000 
61.000 
62, 000 
63,000 
64,000 
65, 000 
66.  (HM) 
67,000 
58,000 
69,000 
60, 000 
62, 000 
64,000 
66.000 
68,000 
70,000 
72.000 
74. 000 
76. 000 
78,000 
80,  000 
82, 0(.0 
84,000 
86.  too 
88.000 
90,000 
9J.  0.»0 
04,000 
96,000 
98.000 
100, 000 
102. 000 
104.  OUO 
106,  000 
118, 000 
100,020 


ElonKatiOD 
per  inch. 


Inch. 
0. 

.000100 
.000250 
.(00433 
.001617 
. 000783 
.000067 
.001133 
.001300 
.001467 
.001650 
.001fi83 
.001717 
.001760 
.001817 
.001883 
.002060 
. 0OJ267 
.002600 
.00J833 
.003310 
.004383 
.005500 
.006760 
.008083 
.  0(>9500 
.010917 
.012467 
.014000 
. 015500 
.017^83 
.0I95('0 
.021167 
. 02n083 
. 025000 
. 0J725O 
. 0:9500 
.032500 
.0^5083 
.  03S3 
.0433 
.0l8:i 
.0533 
.0617 
.0733 
.1033 


Successive 
eloni^atioa 
per  inch. 


Inch. 
0. 
.000100 
.000150 
.000183 
.000184 
.000166 
.000184 
.000166 
.000167 
.000167 
.000>83 
.000033 
.  000034 
.  000(J33 
.000067 
.000066 
.00.)  1 67 
.000217 
.000333 
.000233 
.000467 
.001083 
.001117 
.001250 
.001333 
.001417 
.001417 
.001550 
.001533 
.001500 
.001f<83 
.002117 
.001667 
.r0'8l6 
.001917 
.002J60 
.002250 
. 003000 
.00.583 
.003217 
.0050 
.0050 
.0050 
.0084 
.0116 
.0300 


Penaanent 
net. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 
permanent 


Inch, 


Bemarks. 


Initial  load. 


Elasticl.mit. 


Tensile  strength. 


General  sumrnary. 

Specific  gravity 7.8S05 

Hanlncps 22.77 

Ten  Alio  ntrenftth  per  square  inch  of  orifi;inal  section  ponndf..  109,020 

Elastic  limit  per  square  inchof  originul  section  do  ...    51.000 

Elonj:nt  ion  per  Inch  after  rupture     inch..    0.1383 

Rlonc.ifion  per  inch  under  strain  at  elaAtie  limit do  ...  .001^1l 

Rediiet  ion  in  diameter  at  point  of  rupture do 094 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30. 6 

Position  of  rupture    2".25  (Vom  neck 

Character  of  broken  surface granular;  silky  center 

ElongaUon  of  inch  sections. ".08,  ".10,  ".12,  ".18,  ".24».  ".11 
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No.  3238. 
Marks,  '^,'^' 
Diameter,  ".564. 
Sectional  area,  .25  sqnare  inch. 


AppUed  loads. 

'Eton^tion 
per  inch. 

Snooessive 
elongation 
per  inch. 

set. 

SnceesRire 
set. 

Remarks. 

Total. 

Per  sqnare 

Pounds. 

250 

1,260 

2,500 

3,750 

6.000 

6,250 

7,600 

8.760 

10.000 

11.250 

12.500 

12.750 

13,000 

13,250 

13,500 

♦     13, 760 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,000 
45.000 
60,000 
61.000 
52,000 
53,000 
54.000 
55,000 
66,000 
57.000 
58,000 
59.000 
60,000 
62,000 
64,000 
66.000 
68.000 
70.000 
72.000 
74.000 
76,000 
78,000 
80.000 
82,000 
84.000 
86.000 
88.000 
90.000 
92.000 
94.000 
96.000 
98.000 
100.000 
102,000 
104,000 
106.000 
lOSOOO 
111.340 

Inch. 
0. 

.000117 
.000283 
.000450 
.000617 
.000783 
.000950 
.001117 
.001283 
.001450 
.001633 
.001667 
.001700 
.001750 
.001783 
.001817 
.001900 
.002000 
.00*2083 
.002250 
.002583 
.  00)167 
.004083 
.005250 
.006»3 
.007967 

.ooonoo 

.010917 

.012417 

.014000 

.015667 

.017500 

.  019167 

.020950 

.02.<000 

. 025167 

.027500 

.030000 

.032333 

.0367 

.0400 

.0150 

.0300 

.0550 

.0633 

.1033 

Inch. 
0. 

.000117 
.000166 
.000167 
.0O01G7 
.000166 
.000167 
.000167 
.000166 
.000107 
.000183 
.0000:{4 
.000033 
.0000'>0 
.0000:^3 
.0000J4 
.000083 
.OjOIOO 
.000083 
.000  67 
.  000.133 
.000  84 
.000916 
.001167 
. 00  333 
.001384 
.001533 
.001417 
.0015"0 
.001583 
.001U67 
.00  833 
.001867 
.001783 
.002050 
. 002167 
.  002333 
.002500 
.002333 
.004367 
.0033 
.0050 
.0050 

.ooso 

.0083 
.0100 

Inch, 
0. 

-.000017 
-.  000017 
-.000017 
-.000017 
-.  000017 
-.  000017 
-.000017 
-.000017 

Inch. 
0. 

-.000017 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

InitUI  load. 
Elastic  limit. 

Tensile  strength. 

14,000 
'     14!  250 

1 

1     14.500 

14,750 
15,000 
15,500 
l«,000 
16,500 
17,000 
17,600 
18  000 

1 

1 

1 

18  'lOO 

19.000 
19.500 
20.600 

20  500 

1 

1 

1 

21,000 

.:..::.:;:::l::::::::::: 

21.500 

1 

■     22,000 

22, »« 
23.000 
23,500 

! 



24,000 

24.500 
26,000 

2-».5O0 

36,000 

2fi,500 
27,000 
27,810 

General  aummarif. 

Tensile  strenjrth  per  sqnare  inch  of  original  section pounds..  111.240 

Elastic  limit  per  sqnaro  inrh  of  original  section do  ...    56,000 

Elongation  per  inch  after  rupture inch..    0.1367 

KlDUgation  per  inch  under  strain  at  elastic  limit do 001817 

Redaction  in  diameter  at  point  of  rupture :.do 094 

BednctiOD  in  area  after  roptnre,  per  Centura  of  original  section 30.6 

Position  of  mpture 3"  from  necli 

Character  of  broken  surface <. • grannlar;  silky  center 

Elongation  of  inch  sections ".09,  ".14,  ".27*,  ".13, 'MO,  ".09 
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No.  3239. 
Marks,  ®?;^' 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

EloDjKatioD 
per  iooh. 

Suocessivo 
elooffation 
per  iDch. 

Permanent 
aeU 

SaooeeaiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  equaro 
inch. 

Pitundt. 
250 
1.250 
2,600 
3,750 
5,000 
6,250 
7.500 
8.750 
10,000 
11,250 
12.500 
12,750 
13.000 
13,250 
13,500 
13.750 
14,000 
14,250 
14,500 
14,750 
If),  000 
15,500 
16.000 
1«,600 
17.000 
17,600 
18,000 
18,500 
19,000 
19,600 
20,000 
20,500 
21.000 
21,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24.500 
25.000 
25.600 
26.000 
26.500 
27.000 
27,500 
27,650 

Pounds. 
1.000 
6,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35.000 
40.000, 
45.000 
50.000 
51.000 
52.000 
53,000 
54,000 
55,000 
66.000 
57,000 
58,000 
50,000 
60.000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82.000 
81000 
86.000 
88,000 
00,000 
02.000 
91,000 
96,000 
98.000 
100.000 
102.000 
104.000 
106.000 
108. 000 
110,000 
110,600 

Inch. 
0. 

.00013S 
.000tl7 
.OOO'iOO 
.000667 
.000833 
.001017 
.001200 
.  001350 
.001533 
.001700 
.001750 
.001783 
.001817 
.001900 
.001967 
.  002033 
.002183 
.00J617 
.002833 
.003217 
.  004250 
.  005283 
.006417 
.007750 
.  009167 
.010500 
.011950 
.  013533 
.015083 
.016667 
.  018450 
.  020017 
.022167 
.  024167 
.026417 
.028750 
.  031333 
.034250 
.037500 
.0417 
.0i67 
.0533 
.0600 
.0683 
.0850 
.1033 

InOL 
0. 
000183 
.000184 
.000183 
.000167 
.000166 
.000184 
.000183 
.000150 
.000183 
.000167 
.000050 
.000033 
.000034 
!000<88 
.000067 
.000066 
.000150 
.000434 
.000216 
.000384 
. 001033 
.001033 
.001134 
.001333 
.001417 
.001333 
.001450 
.001588 
.001550 
.001584 
.001788 
.001567 
.002150 
.002000 
.002250 
.002333 
.002.-)83 
. 002917 
.  003250 
.0042 
.0060 
.0066 
.0067 
.0083 
.0167 
.0188 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
6. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaattc  limit. 

General  tiimmary. 

Tensile  strength  per  square  inch  of  original  section poands. .  110. 600 

Blaaticlimit  per  saoaro  inch  of  original  section do 53,000 

Elongation  per  incn  after  ruptnre inch..    0.1300 

Elongation  per  inch  under  strain  at  elastic  limit do 001817 

Keduciion  in  diameter  at  point  of  raptare do 104 

Bedaction  in  area  after  raptn  re,  percentum  of  original  seotion 315 

Position  of  ruptore 2".80  from  neck 

Character  of  broken  snrlaoe silky,  50  per  cent. ;  granular,  50  per  ceot 

Elongation  of  inch  sections ^ ".09,  ".14.  ".27*.  ♦MO.  ".00,  ".00 
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Marks,  'Jli^ 

Diameter,  ".564. 

Sectioual  area,  .25  sqaare  inch 


ISo.  3240. 


Applied  loads. 

EloD^atloD 
per  incli. 

SaooemiTO 
oloneation 
per iDoh. 

Permanent 
set. 

Saccesiiiye 

permanent 

set. 

Bemarks. 

TolaL 

Per  MOBfe 
inch. 

Pounds. 

2.V> 

1.250 

2,500 

3.756 

5.000 

6,250 

7.500 

8,7.50 

10,000 

11,250 

12,S«0 

12,750 

13,0<J0 

13.250 

13,500 

1.1,750 

14,000 

14.250 

14.5«« 

14.750 

L^OOO 

15.2:i0 

l.S,500 

15.750 

16,000 

16.500 

17,000 

17.5.0 

IK  000 

lar^w 

10  000 
19,500 
26.000 
20.500 
21.000 
21.500 
22,000 
22,500 
2^,000 
23.500 
24,000 
24.500 
2-».0O0 
25.500 
26,000 
20.500 
27,000 
27.500 
28.000 
28.440 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
35.000 
40,000 
46.000 
50,000 
51.000 
52,000 
53,000 
54.000 
55.000 
56.000 
57.000 
58,000 
59.000 
60.000 
61,000 
62,000 
63.000 
64,000 
66  000 
68.000 
70,000 
72,000 
74.000 
76.000 
7&000 
f  0,000 
82. 000 
84.000 
86,000 
U1.O0O 
90.0  0 
92.000 
94,000 
96.000 
98.000 
100,000 
102.000 
104.  OUO 
106,000 
108,000 
110,000 
112,0.10 
113,760 

Inch. 
0. 

.000133 
.OOO'MM) 
.000167 
.0006:13 
.0OOH17 
.000983 
.001150 
.001333 
.001500 
.0tH667 
.001700 
.001750 
.001783 
.001817 
.001850 
.001883 
.001033 
.001983 
.  002033 
.002117 
.002183 
.  002300 
.002433 
.002667 
.  0033:r3 
.004250 
.005500 
.006667 
.00M417 
.010000 
.011600 
.  012017 
.  014500 
.010083 
.017917 

.  oio8;a 

.021607 

.023667 

.025667 

.027017 

.030117 

.033250 

.036333 

.0417 

.0450 

.0500 

.0550 

.0650 

.0867 

Inch. 
0. 

.000133 
.000167 
.000167 
.000106 
.0001P4 
.000106 
.000167 
.  000183 
.0i)0I67 
.000167 
.00003:1 
.OOOOJO 
.000033 
.000034 

.  oooo;tt 

.000033 
.010050 
.000050 
.00005U 
.O.K)084 
.000066 
.000117 
.000133 
.000234 
.0006G6 
.000917 
.001250 
.001167 
.001750 
.0015a3 
.001500 
.001417 
.001583 

.ooirai 

.001834 

.001916 

.001834 

.002(H>0 

.002000 

.002250 

.002500 

.002833 

.  003083 

.00.^67 

.0033 

.0050 

.0050 

.0100 

.0217 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit 

TensUe  strength. 



General  summary, 

Ten^ilf' sfrt^nirth  per  square  inch  of  orij^lnal  section pounds..  113,700 

EliiMic  limit  porminai^  inch  of  orij^ual  section do  ...    59,000 

Kloo<;Mrioii  per  inch  after  nipturo   inch..    0.0983 

Elonjration  per  inch  under  strain  «t  elastic  limit do 002033 

KeiliKtion  in  iliaroeterat  pointof  mptnre         do 084 

Kffinctlon  in  area  Hfter  mptnre,  per  centum  of  original  section .  27. 6 

Potii  I  inn  of  mpt II  re ".5r>  from  neck 

Chaiacterof  broken  surface firaDiilar;  silky  ceuter 

Son^aUoD  of  inch  seotiona ".07,  ".07,  ".07,  ".07,  ".08,  ".23* 


334  TESTS    OP    IRON,    STEEL,    AND    OTHER   MATERIALS. 

HOOP  Ci. 

No.  3052. 

Marks,  V^i^f 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

Elongation 
per  inch. 

SuooesaiTO 
elongation 
perinch. 

Permanent 
set 

• 

Snooeseiye 

permaoent 

set 

Eemarka. 

Total. 

Peraqixare 
inch. 

Pounds. 
250 
1,250 
2,500 
8,750 
5,000 
6.250 
7,600 
8,760 
10.000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,760 
15.000 
15,250 
15,500 
15.750 
16,000 
16.600 
17,000 
17,500 
18,000 
18.500 
19,000 
19,500 
20.000 
20,500 
21.0C0 
21,500 
22, 000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25.500 
26,000 
26,500 
27.000 
27.500 
28,000 
28.080 

Pounds. 
1.000 
6.000 
10, 000 
15,000 
20,000 
25,000 
30,000 
85.000 
40,000 
45,000 
60,000 
61.000 
52,000 
63,000 
54,000 
65,000 
56,000 
67,000 
68.000 
69,000 
60,000 
61,000 
62.000 
63,000 
64.000 
<;6,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78. 000 
80. 000 
82, 000 
84,000 
86.  000 
88,000 
90,000 
92,000 
94.000 
96,000 
98.000 
100,000 
102,000 
104,000 
106,000 
108,000 
110.000 
112,000 
112,820 

Inch. 
0. 

.000100 
.000267 
.000438 
.000600 
.000767 
.000983 
.001100 
.001267 
.001400 
.001600 
.001633 
.001700 
.  001733 
.001767 
.001800 
.  001833 
.001867 
.001933 
.001967 
.002033 
.002067 
.002733 
.003667 
.005167 
.006667 
.007900 
.009133 
.010500 
.011900 
.013400 
.015000 
.016600 
.  018333 
.019933 
.021733 

.  (y2's:m 

.025667 

.  027800 

.030338 

.033167 

.036000 

.039400 

.043038 

.0467 

.0588 

.0600 

.0700 

.0967 

.1188 

Inch. 
0. 

.000100 

.000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.000167 

.000133 

.000200 

.000033 

.000067 

.000033 

.000034 

.000033 

.000033 

.000034 

.000066 

.000034 

.000066 

.000034 

.000066 

.000934 

.001500 

.001600 

.001233 

.001233 

.001367 

.001400 

.001500 

.001600 

.001600 

.001733 

.001600 

.001800 

.002000 

.  001934 

.002133 

.002,533 

.  002834 

.002833 

.003400 

.003633 

.003667 

.0066 

.0067 

.0100 

.0267 

.0166 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Blaatio  limit. 

Tenaile  atrengtli. 

1 

General  eummary. 

Tonsile  Btrength  per  square  inoh  of  original  section pounds..  112,320 

Elastic  limit  per  sqaare  inoli  of  original  section do  ...    61,  OOt 

Elongation  per  inch  after  raptnre inch..    0. 1833 

Elongation  per  inch  under  strain  atelastio  limit do 002067 

Reduction  in  diameter  at  point  of  rupture do 004 

Itedaction  in  area  after  rupture,  i>er  centnm  of  original  section SO.  6 

Position  of  rapture ".76fromncok 

Character  of  brolcensurfooe granuUtfi  silky  ecoentrie  spot 

Elongation  of  inch  sectioDB ,„ 'MO,  ".13,  ".ft» 


8i^7tc^  o^eeZ.  JS.JOtJltf^ 


J/oop  C2 


*.7yCccz.:g.Ze 


JffreecAy^ 


i« no.  70^     - 


H  EaNctesai 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

UTo.  3053. 
Marks,  |Vd 
Diameter,  "  J64. 
Sectional  area,  .25  square  inch. 
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AppUedloAds. 

Elongation 
per  inch. 

SnooesAiye 
elongation 
perlnch. 

Permanent 
■et. 

SnooeaMire 

permanent 

Bet. 

Remarks. 

Total. 

Per  square 
inch. 

r&tmdi. 

250 
1.250 
8,500 
8,750 
6,000 
6.250 
7,600 
8^760 
10,000 
11,250 
12,500 
12,750 
18,000 
18.250 
18,600 
18,750 
14.000 
14,250 
14.500 
14,760 
16.000 
15,250 
16,600 
16^000 
16,500 
17,000 
17,500 
18,000 
18,600 
19,000 
19.600 
90.000 
80,600 
81,000 
81,500 
82,000 
2^500 
88,000 
83,500 
84,000 
24,500 
35.006 
25.600 
26.000 
26.500 
27,000 
87,600 
87,960 

Pounds. 
1,000 
6.000 
10,000 
15.000 
20,000 
25.000 
30,000 
35,000 
40,000 
45.000 
60.000 
61,000 
62,000 
63,000 
64.000 
66,000 
56.000 
57.000 
68.000 
69,000 
60.000 
61.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96.000 
98^000 
100.000 
102,000 
104.000 
106,000 
108,000 
110,000 
111,920 

Inch, 
0. 

.000100 

.0  0233 

.0004(»0 

.000567 

.000733 

.000900 

.001007 

.001233 

.001433 

.001600 

.001633 

.001700 

.001733 

.001767 

.001833 

.001900 

.001933 

.001967 

.002033 

.002167 

.003200 

.004400 

.005800 

.006933 

.008267 

.009600 

.010933 

.012233 

.013733 

.015233 

.016700 

.018367 

.020067 

.021867 

.023800 

.025733 

.028100 

.030667 

.033033 

.035933 

.039500 

.0433 

.0467 

.0533 

.0600 

.0700 

.1100 

IndL 
0. 

.000100 
.000133 
.0(K)167 
.000167 
.000106 
.000167 
. 000167 
.000166 
.000200 
.000167 
.000033 
.000067 
.000033 
.000034 
.000066 
.000067 
.000033 
.000034 
.000066 
.000134 
.001033 
.001200 
.001400 
.001133 
.001334 
.001333 
.001333 
.001300 
.001500 
.001500 
.001487 
.001667 
.001700 
.001800 
.001933 
.001933 
.002367 
.002567 
.002366 
.002900 
.003567 
.0038 
.0034 
.0066 
.0067 
.0100 
.0400 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

IniUalload. 
Elastic  limit 

Tensile  strerYgth. 

Oeneral  tummarff, 

TeoaDeatran/Elh  per  Minare  inch  of  original  section ponnds..  111.920 

IBlastie  limit  per  square  inch  of  original  section do 69.000 

Elongation  per  inen  after  mptnre inch..    0.1667 

Elongation  per  inch  nnder  strain  at  elastic  limit do 002033 

Redaction  in  diameter  at  point  of  mptare do 114 

Bedaction  in  area  after  rapture,  per  centam  of  original  section 36.4 

Position  of  rupture .~.r '.20  from  neck 

Cliarsctor  of  broken  surface  .— granular;  silky  spot  at  circumference.    Opened  cracks  in  stem 

Elongation  of  inch  seetiona , , , ".20*,  ".20*.  MO 
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T£8TS   OF   IBON,    STEEL,   AN0   OTHEB  MAXKBIALS. 


Marks,  ||',Sk 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


So.  3054. 


Applied  loada. 


TotoL 


Per  square 


inoL 


Elongntlon 
per  inch. 


SaoceAsive 
elongation 
per  inch. 


Fermaaent 


SaeceasiTe 
periuaneut 


Bemarka. 


Poundt. 
250 
1,250 
8,600 
8,760 
6,000 
8,260 
7,500 
8,750 
10,000 
11,250 
12,600 
12,750 
18,000 
18.250 
13.600 
18,760 
14.000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,600 
17,000 
17. 500 
18.000 
18.500 
19.000 
19,600 
20,000 
20,»i0 
21,000 
21.500 
22, 000 
2J,  .500 
23.000 
23,500 
24.000 
24.600 
26,000 
25.600 
26,000 
26,500 
27,000 
27.220 


P&undi. 
1,000 
6.000 
10,000 
15.000 
20,000 
25,000 
80,000 
85,000 
40.000 
45.000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,0()0 
56.000 
67.000 
68,000 
60,000 
60,000 
62,000 
M,OUO 
66,000 
68.000 
70,000 
72,000 
74,000 
76. 000 
78,000 
80.000 
82.000 
84.000 
86,000 
88,000 
90.000 
92.000 
94,000 
96,000 
9a  000 
100.000 
102,000 
104,  000 
106,000 
108,000 
108,880 


Inch, 
0. 

.000183 
.  000300 
.000400 
.000000 
.  0O0767 
.000967 
.001133 
.001300 
.001407 
.001()67 
.001700 
.001733 
.001767 
.001833 
.001867 
.001933 
.001967 
.00;tl67 
.004333 
.005167 
.  006400 
.007667 
.OOhOOO 
.0102:13 
.011600 
.013067 
.014433 
.0I6<'00 
. 017667 
.019500 
.021200 
.02.'867 
.025100 
.027167 
.029667 
.0L067 
.034833 
.038333 
.041633 
.0467 
.0533 
.0600 
.0667 
.0833 
.1100 


Inch, 
0. 

.000133 
.000167 
.OOolOO 
.000200 

.000167 

.000200 

.  000 1U6 

.000167 

.01-0167 

.  000200 

. 000033 

.  000033 

.00('0:i4 

.  000000 

. 000034 

.000066 

.  000034 

.001200 

.001106 

. OO0K34 

.001233 

.001267 

.  00123;{ 

.00i:{33 

.0ni:{67 

.  001467 

.001366 

.001567 

.0016i>7 

.001833 

.001709 

.001(567 

.  0i'2233 

.002067 

.OO-.'Sno 

.  00J40I) 

.  00276»> 

. 003500 

.  0113300 

. 005007 

.0006 

.0067 

.0067 

.0166 

.0267 


Inch, 


Inch, 


Initialload. 


Elastic  limit. 


Tensile  atreofrth. 


General  summary, 

Speciflo  grayity 7.8525 

Hardness  22.26 

T(*nHile  strength  p«>r  square  inch  of  original  nection  ponnds..  198, 8»^ 

Elastic  limit  per  square  inch  of  original  section 1. do  ...    67.000 

Elongation  per  inch  after  rupture iuch..    Ol  1733 

Elongation  per  iucb  under  .siruiu  at  eln»>tic  limit d«> 0019t>7 

Keduction  m  diameter  at  point  of  rupture do  ...        .i)9t 

Bednotion  iu  area  afler  rupture,  per  centum  of  urlgin.il  seition  30.6 

Position  of  ruptnre at  middle  of  stt^m 

Characterof  ljruk<'n  surface sillcy,  60  per  cent.;  granubir,  40  i>er<vnt. 

Elongation  of  inch  sections 'Mi,  ".28%".ia 


TESTS   OP   IRON,    STEEL,    AN1>   OTHER  iATEKXAlA 

No.  3056. 
Marks,  fftj'j 
Diameter,  ".564 
Sectional  area,  .25  square  inch. 


337 


Applied  loads. 


Total. 


Peraqoare 


Braooi 
inok. 


flonsatlon 
parmclL 


Saooaeaive 
elongation 
perlnoh.' 


Permanent 


Snoceaaive 

permanent 

aet. 


Pounda. 
250 
1,250 
2.500 
8,750 
6,000 
8,250 
7,500 
8.750 
10.000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14.000 
14.250 
14.600 
14,750 
15,000 
15.250 
15,500 
16,000 
10,500 
17,000 
17,500 
18,000 
18,500 
10,000 
10,500 
20,000 
20,500 
21,000 
21,500 
32,000 
22,500 
23,000 
23,500 
24,000 
24,600 
25,000 
25.500 
26.000 
20.500 
27,000 
27,500 
27.620 


P<nmda. 
1,000 
5.000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40.000 
45,000 
50,000 
51,000 
52,000 
63.000 
54,000 
65,000 
56.000 
67,000 
58,000 
50,000 
60,000 
61,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
»t,000 
90.000 
02,000 
04.000 
06,000 
96,000 
100.000 
102,000 
104,000 
106,000 
108,000 
110,000 
110,080 


Inth. 
0. 

,000100 
.000300 
.000467 
.000633 
.000800 
.001000 
.001167 
.001333 
.001500 
.001667 
•.0017:i3 
.001767 
.001800 
.001833 
.001667 
. 001033 
.001067 
.002000 
.002033 
. 002100 
.002067 
.0()3i>00 
.006667 
.008333 
.010000 
.011267 
.012167 
.013667 
.015233 
.016867 
.  018500 
.020367 
.022267 
.0LM467 
.026333 
.028400 
.  031000 
.03^667 
.037000 
.040*:67 
.044500 
.0500 
.0567 
.0638 
.0788 
.1038 
.1200 


Inch, 
0. 

.000100 

.000200 

.000167 

.000160 

.000167 

.000200 

.000167 

.000166 

.000167 

.000167 

.000066 

.  0<>0034 

.000033 

.  0000:i3 

. 000034 

.000M66 

.000a34 

.000033 

.000033 

. 000067 

.000)67 

.  000833 

.003167 

.001606 

.001667 

.001267 

.000900 

.001500 

.001566 

.001634 

.  001633 

.001867 

.001900 

.002200 

.001H66 

.00206^ 

. 00 J600 

.002667 

.003333 

.003267 

.004233 

.0065 

.0067 

.0066 

.0100 

.0300 

.0167 


Inth. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initial  load. 


Blaatto  limit 


TenaQe  itrengClL 


Omeral  summary. 

^mile  stnnRtli  per  aqnara  inch  of  original  section pounds..  110.080 

naatle  limit  per  sqaare  inch  of  original  aection • 9^ Vi"    J"'™ 

Elongation  per  inch  after  rnptnre............. S»«h..    OjlTTO 

Elongatioo  per  inch  untlerairain  at  elastic  limit Jo  -♦•  .002100 

Reduction  in  diameter  at  point  of  pnpture    ...... do....       .134 

BtMlnction  in  area  after  rapture,  per  centum  of  original  aection .^.  ^. .  -       41. 9 

Ch5S2te?ofbro^'eiirftiii\\*.**.';;.\'^\\ 

JKlongationof  inohaectiona ".10,  ".12,  ".30* 

H.  Ex.  16—22 
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TESTS   OF   I£ON,    STEEL,    AND   OTHER   MATEEIALa 


No.  3066. 


Marks,  l/^i^A 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loadB. 


TotaL 


Pounds, 
250 
1.250 
2.600 
8,750 
6,000 
d,250 
7,500 
8,750 
10,000 
11,260 
12,500 
12,750 
18,000 
18.250 
13,600 
18,760 
14.000 
14,260 
li,600 
li,750 
16,000 
16,600 
16,000 
16,500 
17,000 
17.600 
18.  0(K) 
18.500 
19.000 
19.500 
20,000 
20,500 
21,000 
21.500 
22,1)00 
22.500 
23,000 
23,500 
24,000 
24,500 
26.000 
25.500 
26,000 
26,070 


Per  sanare 
Inon. 


Poundt, 
1.000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
46,000 
60,000 
61,000 
62,000 
63,000 
54,000 
56.000 
66,000 
67,000 
68,000 
60,000 
60,000 
62.000 
64,000 
66.000 
68.000 
70,000 
72.000 
74,000 
76.000 
78.000 
80,000 
82.000 
84,000 
86.000 
88,U00 
90,000 
92.000 
94,000 
96.000 
98,000 
100,000 
102,000 
104,000 
104,280 


ElonfcaUon 
per  inolL 


Ineh. 
0. 

.000100 
.000267 
.000433 
.000600 
,00076'^ 
.000038 
.001138 
.001300 
.001500 
.001667 
.001700 
.001767 
.001867 
.001033 
.001967 
.002000 
.006333 
.007000 
.007433 
.008183 
.009500 
.011000 
.012383 
.013767 
.015438 
.017000 
.0188:» 
.020500 
.022500 
.024667 
.01*0533 
.028900 
.031333 
.034333 
.037833 
.041000 
.0433 
.0467 
.0567 
.0633 
.0767 
.1033 
.1288 


Snooeaslve 
elonj^ation 
per  inch. 


0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000200 
.000167 
.000200 
.000167 
.000038 
.000067 
.000100 
.000066 
.000034 
.000033 
.004383 
.000667 
.000433 
.000700 
.001367 
.001500 
.001333 
.001434 
.001666 
.001567 
.001833 
.001667 
.002000 
.002167 
.001866 
.002367 
.002433 
.003000 
.003500 
.003167 
.0023 
.0034 
.0100 
.0066 
.0184 
.0266 
.0200 


Pemuaeiit 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooeMlre 
pemuHieat 


Ineh, 


Initial 


Elaatio  UmllL 


Tenafle  strangtli. 


General  nummary. 

Tensile  strength  per  square  inch  of  orifriDal  section pomida..  lM«n» 

Elastic  limit  per  8qu.nre  inch  of  original  section ?®V""    r\S? 

Elongation  per  inch  after  mptnre tooH..    O^^Un 

Elonjration  per  inch  nnder  strain  at  elastic  limit » O0WO6 

Kedaction  in  diameter  at  point  of  mpture oo .W4 

BeducUon  in  area  after  rapture,  per  oentnm  of  original  aeotton Wr^ll^      '••? 

Position  of  raptnre « - 1".M  from  neck 

Character  of  Broken  surface...... «ii;;/ii**5*T 

Elongation  of  inch  aeotions ".»•, "  J5^,  "  Jl 


'^ESrS   OF   IBON,    ST£EL,    AND   OTHEB   MATBBIALa 

No.  3057. 
Marks,  ^\°j[ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


3a» 


Elongfttioii 
perbioh. 

RaooeMiTe 
elonKation 
perlnoh. 

Peiminont 

SoooOMive 
■et. 

BemATkik 

TOltf. 

PerMmare 

Foimds. 

250 

1.250 

2.600 

3.780 
6.000 
6.250 
7,500 
8.750 
16.000 
11,250 
12,600 
12,760 
13.600 
18,250 
13,500 
13,750 
14.000 
14.250 
14.500 
14.760 
16.000 
15.500 
16,000 
16,500 
17,000 
17.500 
18,000 
18.500 
19.000 
10,600 
20.000 
20^500 
in  000 
21,500 
22.000 
22,500 
23.600 
23,600 
24,060 
24.500 
2^000 
^500 
98;  000 
26,560 
21;  740 

Pomulf. 
1.000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
85.000 
40,000 
45,000 
60.000 
61.000 

56.000 
67.000 
58,000 
56.000 
60,000 
62,000 
64.000 
66.000 
68.000 
70.000 
72.000 
74,000 
76,000 
78.000 
80,000 
82.000 
84,0G0 
86;  000 
88.000 
96,000 
92,000 
94,000 
96.000 
98»000 
100,000 
102.000 
104,000 
106,000 
106^960 

JnA. 

a 

.000133 

.000300 

.000533 

.000700 

.000867 

.001033 

.001238 

.001400 

.001567 

.001733 

.001767 

.001800 

.001867 

.001Mr7 

.002033 

.002100 

.003233 

.005600 

.005000 

.006600 

.008000 

.000367 

.010600 

.012000 

.013367 

.015000 

.016667 

.018167 

.020233 

.022167 

.023833 

.026667 

.028167 

.030500 

.083100 

.036167 

.039333 

.0433 

.0467 

.0588 

.0600 

.0700 

.0667 

.1267 

JndL 
0. 

.000188 
.000167 
.000233 
.000167 
.000167 
.000166 
.000200 
.000167 
.000167 
.000066 
.000034 
.000033 
.000067 
.000100 
.000066 
.600067 
.001133 
.002267 
.000400 
.000700 
.001400 
.001367 
.001233 
.001400 
.001367 
.001633 
.001667 
.001500 
.002066 
.001034 
.001666 
.001834 
.002500 
.002338 
.002600 
.003067 
.003166 
.008967 
.0034 
.0066 
.0067 
.0100 
.0167 
.0400 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000033 

6. 

Initial  load. 
EUattoUmlt 

Tenaflastraogih. 

'".■000633"' 
0. 
0. 

Chneral  summary. 

Tanailaatrength  per  aqoara  inch  of  oiliinal  section , poands..  106,960 

Slaatlo  UmU  per  aaaaro  Inoh  of  original  aection do...    66.000 

XlenijratioB  per  incD  after  mptare iuoh..    0. 1M33 

Boogation  per  inch  onder  strain  at  elaaticUmlt do 002100 

Beductlon  in  diameter  at  point  of  mptare do 124 

Redaction  in  area  after  mptare,  per  centam  of  original  aeotion 30.2 

Poait^on  of  rapture 1".40  firom  neck 

Character  of  biokeDanxfiuM « Bilkyi  slightly  granular 

—  lofinohoeotiona.^ ^ J'Ml,  '"27*  ".17 


340  TESTS   OF   IBON,    STBEL,    AND   OTHER   HATEBIALS. 

HOOP<V 

No.  2913. 
Marks,  "flf* 
Diameter,  ".664. 
Sectional  area,  .26  square  inch. 


AppUed  loAds. 

Snooessive 

Permanent 
set. 

Snooessive 

permanent 

set. 

Bemttks. 

TotaL 

PeraqixMre 
inoL 

per  moll. 

Povndi. 
250 
1,250 
2.600 
8,760 
6.000 
6,250 
7,600 
8,750 
10,000 
11,250 
12.600 
12,760 
18,000 
13,250 
13,500 
18,750 
14,000 
14,250 
14, 500 
14,750 
16,000 
15,250 
15,500 
15,750 
16,000 
16, 500 
17,000 
17,600 
18,000 
18,500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23.600 
24,000 
24,600 
25,000 
26.. 'WO 
26,000 
26,060 

Poundt. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
80.000 
86,000 
40,000 
46.000 
60,000 
61.000 
52,000 
68,000 
54,000 
65,000 
66,000 
67.000 
68,000 
59,000 
60,000 
61.000 
62,000 
63,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76, 000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
08,000 
100,000 
102,000 
104,000 
104,240 

Inch. 

0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.001000 
.001167 
.001333 
.001500 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001900 
.001900 
. 001933 
.001967 
.002000 
. 002033 
. U02200 
. 003733 
.005200 
.007367 
. 009167 
010833 
. 012500 
.  014233 
.016133 
.018000 
.020400 
.  022467 
.024667 
.  0272:« 
.030000 
.033000 
.036667 
.041000 
.045833 
.052167 
.060000 
.0783 
.1000 
.1167 

Jneh. 

0. 

.000167 
.000166 
.000167 
.000167 
.  000166 
.000167- 
.000167 
.  000166 
.000167 
.000167 
.00(033 
.000033 
.000034 
.  000033 
.000033 
.000067 

0. 

.000033 
.000034 
.00  033 
.000033 
.000167 
. 001533 
.  001467 
.002167 
.001800 
.001666 
. 001667 
.  001733 
.001000 
.001867 
.002400 
.002067 
.002200 
.002566 
.002767 
.003000 
.003667 
.004333 
.004833 
.006334 
.007833 
.0183 
.0267 
.0167 

IfUh. 

0. 
0. 
0. 
0. 
0. 
0.. 
0. 
0. 
0. 

Inch, 
0. 

Initial  loid. 
BlasttoliBdl 

General  aummarg, 

Tensll'*  strength  per  sqnare  fnch  of  orii^iaal  st^otion ponnds..  104,940 

Elastic  limit  per  sqaare  inch  of  original  seoUon do....     81,000 

Elongation  per  inon  aft«r  rupture indh..    0.2000 

Elongation  per  inch  under  stmin  at  elastic  limit do 002033 

Heiluction  iu  diameter  at  point  of  rupture do 164 

Eednction  in  area  after  rupture,  per  centum  of  origGial  section 49.7 

Position  of  mptnre al  middle  of  stem 

Character  of  broken  snr^Me • dlky 

Xlongationofinohsectiona ".10,  ".87*,  ".IS 


S  znc?i^O'^ie^eZ^JS.J[j,7iE/Z^ 


-Z^op  C^ 


\r- -^acT H 


H  Cx  No  16  50. 1. 


TESTS  OF   IBOM,    6TEEL,    AND   OTHER  MATEBIALS. 

No.  2914. 
Marks,  '^§* 
Diameter,  ".664. 
Sectional  area,  .25  sqaare  inch. 


341 


AppUfld  loads. 

peruoh. 

SaooeMire 
elongation 
per  inch. 

Permanent 
set 

Sttooessive 
set. 

1 

I 
Bemarks. 

ToteL 

Pep  sqaare 
inch. 

round*. 
260 
1,250 

l?S 

7,500 
8.750 
10.000 
11,250 
12,800 
12,750 
13,000 
18.260 
18,600 
18,760 
14.000 
14.250 
14»600 
14,750 
18.000 
15^500 
18.000 
18.500 
17,000 
17.600 
18.000 
18,500 
19,000 
19.500 
20.000 
90.500 
2],  000 
21,600 
22.000 
22.500 
23.000 
23,500 
24,000 
24,500 
96.000 
26^600 
25,500 

Pounds. 
1,000< 
6,000 
10,000 
18,000 
20.000 
25,000 
80,000 
8S.000 
40.000 
46,000 
60,000 
61.000 
62.000 
88.000 
64,000 
86,000 
68.000 
67.000 
68^000 
60.000 
80.000 
82,000 
84.000 
06,000 
88.000 
70,000 
72,000 
74,000 
76,000 
78;  000 
80,000 
82,000 
84.000 
86^000 
88,000 
00,000 
02^000 
04.000 
06.000 
08,000 
100.000 
102.000 
102,360 

Inok. 
0. 

.000188 

.000300 

.000438 

.000000 

.000800 

.000038 

.001100 

.001207 

.001438 

.001600 

.001633 

.001687 

.001700 

.001787 

.001838 

.001038 

.002038 

.002033 

.0OJ733 

.005000 

.007000 

.008767 

.010333 

.012000 

.013500 

.016167 

.016833 

.018000 

.021500 

.023500 

.025833 

.028000 

.031033 

.034333 

.037667 

.042333 

.048000 

.0536ti7 

.002000 

.0700 

.0067 

.1288 

Jndi. 

0. 

.000183 
.000167 
.000188 
.000107 
.000200 
.000188 
.000187 
.000107 
.000166 
.000167 
.000033 
.000034 
.000033 
.000067 
.000066 
.000100 
.000100 
.000000 
.000800 
.001267 
.002000 
.001767 
.001566 
.001667 
.001500 
.001667 
.001668 
.002167 
.002500 
.002000 
.002333 
.002167 
.003033 
.003300 
.003334 
.004666 
.005607 
.005667 
.008333 
.0080 
.0287 
.0268 

Jneh. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
Ol 

Initial  load. 
BMttoUiatl 

Tensile  strength. 

•■■• 

............ 

OtneraJ  •ttinmary. 

Tensile  strength  per  square  Inch  of  original  section .....IMmnds..  102,880 

SlastlcUoiit  per  sqaare  inch  of  original  section do 66,000 

KloDgatJbn  per  Inch  after  roptnre ineh..    0.1067 

Sloogation  per  inch  under  strain  at  elastlclimlt do 001833 

Bedaction  in  diameter  at  point  of  rapture do 104 

Beductlon  in  area  after  rupture,  per  centum  of  original  action 40.7 

Position  of  rapture 1".86  fh>m  neok 

Chaiaeter  of  broken  surfkoe • • silky 

lof  Inohaaotlona ^ "J8.  ".84*,  ".12 


342  TESTS   OF   IBONy    STEEL,    AND   OTHER   MATEBIALS. 

Ko.  2915. 

Marks,  %^ 

Diameter,  ''.664. 

SectioDal  area,  .25  square  inch. 


Eloiifcation 
per  inch. 

SnooMsive 
eloogation 
per  inch. 

Permanent 
■et. 

SaooeeaiTe 

permanent 

Bet. 

—. 

TouU. 

PerfKio«re 
Inch. 

Pownda, 
260 
1,260 
^600 
8,750 
6,000 
6,250 
7.600 
8,760 
10,000 
11.250 
12,600 
12.760 
18.000 
18,200 
18.600 
18.750 
14.000 
14.250 
14.500 
14.760 
16.000 
15.500 
16,000 
16.500 
17.000 
17,600 
18,000 
18,600 
19.000 
19,500 
20.000 
20,600 
21,000 
21.600 
22,000 
22.600 
23,000 
23.600 
24.000 
24,500 
25.000 
25,600 

Pound$, 
1,000 
5.000 

,   10,000 
15.000 
20,000 
85,000 
80,000 
85.000 
40,000 
45.000 
60.000 
61,000 
62,000 
58,000 
54,000 
55.000 
56,000 
57.000 
58.000 
58.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
04.000 
96.000 
98,000 
100,000 
102,000 

JiMft. 

0. 

.000167 

.000888 

.000600 

.000700 

.000867 

.001067 

.001200 

.001400 

.001600 

.001767 

.001800 

.001867 

.001900 

.001967 

.002000 

.002100 

.002200 

.003000 

.004838 

.04)5667 

.007333 

.009167 

.011000 

.012667 

.014167 

.015738 

.017338 

.019333 

. 021500 

.023733 

.025838 

.028667 

.031667 

.035000 

.038000 

.042500 

.047388 

.053667 

.0620^0 

.0733 

.1100 

0. 

.000167 
.000166 
.000167 
.000200 
.000107 
.000200 
.000183 
.000200 
.000200 
.000167 
.000038 
.000067 
.000038 
.000067 
.000088 
.000100 
.000100 
.000800 
.001833 
.001384 
.001066 
.001834 
.001833 
.001667 
.001500 
.001566 
.001600 
.002000 
.002167 
.003233 
.002100 
.002834 
.003000 
.003333 
.003000 
.004500 
.004833 
.006334 
.008338 
.0118 
.0867 

JnOL 
0. 

a 

0. 

0. 

.000033 
.000083 
.000033 
.000088 
.000067 

Jneh. 
Ol 

Initial  UmmL 
BbwaoUBH 

•Ooooss" 
o! 

0. 
0. 
.000084 

Chnerdl  aummary. 


-* 7.8484 

21.76 

Tensile  strength  per  iqnare  Inch  of  oriffinal  section poanda..  102,000 

JSlasUo  limit  per  aqoareinoh  of  originuaeotion do....    06,000 

Blongation  per  inch  after  raptaie inch..    0.1183 

ElongatioD  per  inch  under  strain  at  elaatic  limit do 002000 

Bedaotion  in  diameter  at  point  of  mptore do 044 

Beduction  in  area  after  mptore,  per  centom  of  original  section 15.0 

Position  of  raptore 1''.80  firom  neck 

Character  of  broken  snrihoe giannlar,  radiating  ftwn  a  flaky  root  at  the  cireamflt>repce 

Elongation  of  inch  aaottona ".10, '«ja*,''.ll 


TESTS   OF   IKON,  STEEL,  AND   OTHER   HATEBIALS. 


MS 


liro.2940. 
Marks,  "gf* 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 


Elonntton 
perbioh. 

etonntioii 
perlnoh. 

Permanent 
set. 

SnooeniTB 
permanent 

86ih 

Bemarka. 

TotaL 

PerMoare 
Inok. 

250 
1,280 
2.500 
3,760 
5^000 
8,250 
7.500 
&750 
10,000 
11.250 
12,500 
l2750 
18,000 
13,260 
18.500 
18.7S0 
14,000 
14,250 
14.500 
14.760 
15.000 
15.250 
15,500 
15,750 
18^000 
18,500 
17.000 
17.500 
18.000 
18,500 
10,000 
10.500 
20.000 
20,600 
21.00IJ 
21,500 
22.000 
22,500 
23.000 
23,500 
24,000 
24.500 
25.000 
25,500 
25.960 

Ptowub. 
1,000 
6^*000 
10.000 
16,000 
20,000 
25.000 
30,000 
35.000 
40,000 
45,000 
60.000 
61,000 
62,000 
53.000 
54,000 
55,000 
68.000 
67.000 
68,000 
60.000 
00,000 
81.000 
82,000 
83,000 
84.000 
00.000 
88,000 
70,000 
72,000 
74.000 
78.000 
78.000 
80.000 
8i.000 
84,000 
88.000 
88.000 
90,000 
92.000 
94,000 
96.000 
06.000 
100,000 
102.000 
103,020 

Inch. 
0. 

.000183 
.000800 
.000600 
.000887 
.000833 
.001000 
.001187 
.001333 
.001500 
.001087 
.001700 
.001733 
.001787 
.001800 
.001833 
.001867 
.001033 
.001907 
.002000 
.002087 
.002367 
.003087 
.005000 
.000233 
.008107 
.009033 
.011587 
.  0l33:i3 
.015107 
.017000 
.019000 
.O.'IOOO 
.023333 
.025833 
.028033 
. 030933 
.033833 
.037733 
.042133 
.04o0 
.0533 
.0833 
.0733 
.1133 

Jneh. 

0. 

.000133 
.000107 
.000200 
.000167 
.000168 
.000187 
.000107 
.000168 
.000187 
.000187 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000067 
.000500 
.001100 
.001333 
.001233 
.001934 
.001786 
.001634 
.001766 
.001834 
.001833 
.002000 
.002000 
.002338 
.002o00 
.002200 
.00-2900 
.002900 
.003900 
.004400 
.002867 
.0083 
.0100 
.0100 
.0400 

Ineh. 
0. 
0. 
0. 

a 
a 
a 

0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 
Blartio  limit 

General  sumnutry. 

Tensile  strength  per  square  inch  of  original  Motion...; pounds..  103,920 

Blastio  limitpersaoare  inch  of  originsH  section do —    60.000 

Xlongation  per  inon  after  rapture inch..    0.1933 

Blongatlon  per  inch  under  strain  at  elaatio  limit do 002067 

lleduetioni  a  diameter  at  point  of  rupture do 164 

Bednetion  in  area  after  rupture,  per  centum  of  original  section 49.7 

Pceition  of  rupture' I'MOftmmneck 

Character  of  Drokm  surfiMe silky;  traoeof  granulation 

~  •    lofinohseottona MO,  ".17,  ".31* 


344  TESTS  OF  IBON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2941. 

Marks,  ^^iS" 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Applied  loftds. 


Total 


PerMoare 
inoii. 


Blongation 
per  mob. 


Snooeasive 
elongatioii 
per  inob. 


Peimaaent 


Saooeaaire 
permaaeni 


PBWidt. 
250 
1,250 
2,500 
8,750 
5,000 
4,250 
7,500 
8,750 
10,000 
11,250 
12,500 
11,750 
13,000 
18,250 
18,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,500 
10,000 
16,600 
17,000 
17,600 
18,000 
18.500 
10.000 
19,500 
20,300 
20,50Q 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25,000 
26,880 


Poundi. 
1,000 
5,000 
10.000 
15,000 
'.0.000 
25,000 
80,000 
85,000 
40,000 
45,000 
60,000 
61,000 
62,000 
68,000 
54,000 
55,000 
66.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94.000 
06,000 
98.000 
100,000 
101, 620 


JncL 
0. 

.000100 
.000267 
.000483 
.000600 
.000800 
.000967 
.  001133 
.001800 
.001600 
.001667 
.001700 
.001733 
.001767 
.001800 


.001867 

.  001067 

.002300 

.003000 

.004867 

.007000 

.008400 

.010100 

.  011783 

.013367 

.015267 

.017167 

.019200 

.0121233 

.  023333 

.025800 

.028433 

.031267 

.034600 

.038167 

.042438 

.0467 

.0533 

.0633 

.0733 

.1067 


0. 

.000100 
.000167 
.000166 
.000167 
.000200 
.000167 
.000166 
.000167 
.OOOJOO 
.000167 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000100 
.000333 
.000700 
. 001867 
.002133 
.001400 
.001700 
.001633 
.  001634 
.001900 
.001900 
. 002033 
.  002033 
.002100 
.  002467 
.002633 
.  002834 
.003333 
.003687 
.004266 
.  004267 
.0066 
.0100 
.0100 
.0334 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh, 


Initial  load. 


Blaatio  limit. 


Tanaile  Btrength. 


General  summary. 

Tensile  atrelDiRth  per  aqnare  iDob  of  original  aeotion pounds..  101,620 

Elaatio  limit  per  eqaareincb  of  original  section : do....    66»0Q0 

Elongation  per  incn  after  mpcnre Ineh..    0.1867 

Elongation  per  incb  nnder  strain  at  elastic  limit do 001867 

Bedaction  in  diameter  at  point  of  roptnre do 154 

Bednotkm  tn  area  after  mptnre,  per  oencnm  of  original  aeotion 47.2 

Poaition  of  roptare • r'.25  from  neck 

Gbaraoter  of  broken  anrface si]^{  fraoeof  grannlatloD 

Elongation  of  inob  seotiona ^..... "-00. ".16^ ".81* 
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No.  2942. 
Marks,  *^^ 
Diameter' "564. 
Sectional  area,  .26  square  inch. 
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Bkmntloii 
pflrlnoh. 

ShoooooIto 
elongation 
perlnoh. 

Pemuuiont 

aet. 

SnoooMiTe 

pennaiiont 

■et. 

Bamftrka. 

TotAL 

^a:~ 

Pomndt. 
290 
1,250 
2,500 
5790 
6,000 
6,160 
7.600 
8.760 
10,000 
11«S60 
li^500 
12.700 
18,000 
18,250 
18,500 
18,760 
14,000 
14,350 
14,500 
14,750 
15,000 
15,500 
16.000 
10,500 
17,000 
17,500 
18,000 
18.600 
19.000 
19.500 
20.000 
20,500 
21^000 
21,600 
22.000 
22,600 
28.000 
23,500 
24,000 
24.600 
24,960 

Poimdf. 
1,000 
5,000 
10^600 
15,000 
20.000 
35,000 
80,000 
85.000 
40,000 
45,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55.000 
66.000 
57,000 
58,000 
60,000 
OO.OOO 
62,000 
64.000 
06,000 
68,000 
70,000 
72,000 
74.000 
78.000 
78.000 
80.000 
82,000 
84,000 
86.000 

8a  000 

90.000 
92.000 
94,000 
96.000 

oaooo 

99,800 

Jneh, 
Oi 

.000107 
.000338 

.000500 
.000667 
.000838 
•.001000 
.001167 
.001807 
.001538 
.001783 
.001800 
.001633 
.001907 
.003333 
.004333 
.005267 
.006200 
.007000 
.007700 
.008700 
.010107 
.011900 
.018433 
.015033 
.010838 
.018607 
.020607 
.022667 
.025033 
.027483 
.030000 
.  03?833 
.036200 
.040167 
.044667 
.0500 
.0567 
.0633 
.0767 
.1288 

JnOL 
0. 

.000167 

.000166 

.000167 

.000167 

.000106 

.000107 

.000167 

.000200 

.000166 

.000200 

.000067 

.000038 

.000134 

.001306 

.001000 

.000934 

.000933 

.000800 

.000700 

.001000 

.001467 

.001633 

.001633 

.001000 

.001800 

.001834 

.002000 

.003000 

.002366 

.002400 

.002667 

.002833 

.003367 

.003907 

.004500 

.005333 

.0067 

.0066 

.0134 

.0466 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000038 

JnOL 
0. 

Initial  load. 
Blaatio  limit. 

Tensile  atrengih. 

"Vooooii" 

Chneral  •tmimary. 

Tenaile atiaogth per  aqnare tneh  of  original  aeotion ponnda..    99.800 

Slaatie  limit  per  aqnare  inch  of  original  aeotlon do....    52.000 

Elongation  per  inen  after  mptnre inch..    0.1833 

Elongation  per  inoh  under  strain  at  elaaticlimit do 001838 

Bednetlott  in  diameter  at  point  of  raptnre do 164 

Xednction  in  area  after  mptoie,  per  oentom  of  original  aeetlon 49.7 

Poaition  of  mptnre ., ".95  fh>m  neok 

Gbaraeter  of  liroken  anrfiuM allky 

~  lofinohaeetiona ".10^  ".14,  «.81* 
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HOOPCt. 

No.  2994. 
Marks,  "b^^* 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 


AppUedkMda. 

BlonffBtion 
per  inch. 

SncoeeeiTe 
elongation 
per  inch. 

Permanent 

set. 

Snocessire 
set. 

BenadEa. 

TotaL 

Per  Sonne 

PoundM. 
250 
1,260 
2,600 
8,750 
6,000 
6,250 
7:500 
8,750 
10,000 
11,250 
12,600 
12.760 
18.000 
13.250 
13,500 
18,750 
'   14.000 
14,250 
14,500 
14,750 
16.000 
15,250 
16.500 
16.000 
16,500 
17.000 
17.500 
18,000 
18,500 
19.000 
19,500 
20.tMM) 
20.500 
21,000 
21.500 
22,000 
22,500 
28,000 
23,500 
24,000 
24,500 
25.000 
2.'5,500 
26.000 
26,500 
27.000 
27,060 

Ptowub. 

1.000 
6.000 
10,000 
15,000 
20,000 
25,000 
80,000 
35.000 
40,000 
45,000 
60.000 
51,000 
62,000 
53,000 
6t,000 
65,000 
56.000 
67,000 
68.000 
60.000 
60,000 
61.000 
62,000 
64,000 
06.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
98,000 
94.000 
96,000 
98.000 
100.000 
102,000 
104,000 
106,000 
108,000 
108,240 

Inek, 
0. 

.000188 
.000300 
.000467 
.000638 
.000800 
.000967 
.001138 
.001300 
.001467 
.001638 
.001067 
.001700 
.001733 
.001800 
.001838 
.001867 
.001900 
.001983 
.00l«67 
.002867 
.004283 
.007000 
.008107 
.000783 
.  011333 
.012538 
.013000 
.015500 
.017067 
.018733 
.020407 
.022800 
.024367 
.026667 
.028833 
.031500 
.034100 
.037433 
.041000 
.045333 
.049067 
.0567 
.0667 
.0767 
.1000 
.1200 

Inch. 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000)68 
.000167 
.000107 
.000166 
.000084 
!o00038 
.000038 
.000067 
.000038 
.000034 
.000083 
.000038 
.000034 
.000900 
.001866 
.002767 
.001167 
.001566 
.001600 
.001200 
.  001367 
.001600 
.001567 
.001666 
.001734 
.002333 
.001567 
.002300 
.002166 
.002667 
.002600 
.003.133 
.0O3i567 
.004333 
.004)34 
. 007033 
.0100 
.0100 
.0233 
.0200 

Ineh. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IfUk. 
0. 

Initial  load. 

• 

Blastto  limit.            ^ 

General  eummary. 

Tensile  strenfrth  per  sqnareinoh  of  original  section .pounds..  lOfl^tM 

Elastic  limit  per  sqoare  inch  of  original  section do 60i€00 

Elonfcation  per  inoQ  after  roptare inch..    QlIM 

Elongation  per  inch  nnder  strain  at  elastio  limit do 001967 

Eednotion  in  diameter  at  point  of  mptare do....       AU 

Bednotion  in  area  after  mptare,  per  oentom  of  original  section 41.9 

Position  of  mptare V'Mtnmnetk 

Character  of  broken  snrfkoe silkT 

Elongation  of  inch  seotimis ".10,  ".IT*  ".17 


SmcA  <J^eZ  ^,  Z.  JftT/'^e 


Hoop  Cx3 


S-nee<>?t 


tJ)fju.Zf7:fZ» 


|« :29. 


H  Ex  No  16  50, 1. 
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So.  2996. 
Marks,  i^.^ 
Diameter,  ^^564• 
Sectional  area,  .25  square  inch. 


Applied  IcMida. 


TotiO. 


Peraanare 
inon. 


per  inch. 


SnooeflstTe 
eloiuukwOii 
perinoh. 


■et 


Pomndg. 
250 
1.350 
2.600 
3,750 
5,000 
0,250 
7,600 
01760 
10,000 
11,250 
12.600 
12,750 
13,000 
13,260 
13,600 
11,780 
14,000 
14.SS0 
14,600 
14.750 
1^000 
15,500 
10,000 
10,600 
17,000 
17,600 
18^000 
18.500 
10,000 
10.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
84,000 
24,600 
25.000 
25.500 
26.000 
38^500 
38^060 


PaundB. 

1,000 

^ooo 

10,000 
15^000 
30,000 
25,000 
30,000 
85.000 
40,000 
46,000 
60,000 
51,000 
62,000 
53.000 
64,000 
56,000 
60.000 
57.000 
58,000 
50,000 
60.000 
62.000 
64,000 
06,000 
68.000 
70.000 
72,000 
74t.0OO 
70.000 
78,000 
80.000 
82,000 
84,000 
88.000 
88.000 
90,000 
02.000 
04.000 
00,000 
08,000 
100.000 
102.000 
104,000 
106,000 
100,700 


JndL 

0. 
.000107 
.000333 
.000500 
.000687 


.001000 
.001167 
.001833 
.001500 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001833 
.001007 


.003233 
.005500 
.007233 
.008333 
.000733 
.011100 
.012607 
.014033 
.015800 
.017433 
.010333 
.021033 
.023067 
.025000 
.027500 
.020800 
•032500 


.042833 
.047067 


.0700 
.0000 
.1167 


InOL 

0. 

.000107 
.000100 
.000107 
.000107 
.000166 
.000107 
.000107 
.000166 
.000107 
.000107 
.000033 
.000033 
.000034 
.000033 
.000033 
.000100 
.000034 


.001200 
.00*J287 
.001783 
.001100 
.001400 
.001367 
.001607 
.001366 
.  001797 
.001633 
.001000 
.001700 
.002034 
.001933 
.002500 
.002300 
.002700 
.003338 


.003500 

.004834 

.005160 

.007167 

.0100 

.0200 

.0287 


Inoh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


InitiiallMd. 


ElMtlo  limit 


Tensile  stivngfh. 


Oenerdl  ^umnuiry, 

Tentlle  strength  per  eqiiMe  inoh  of  originnl  seotion poonds..  106,760 

SlMtio  limit  per  aqnare  inoh  of  oiiginiu  eectian do....    68,000 

Elongation  per  incn  after  rapture inch..    0.1167 

Elongation  per  inoh  nnder  etnln  at  elnetlo  limit do 002033 

Bedoction  in  diameter  at  point  of  raptore do 044 

Bedaotion  in  area  adfter  raptore.  per  oentnm  of  oiiginal  aeotioii 15l0 

Position  of  rni»tare l".50ftomneok 

Character  of  hn>lceniazfluci  grBnn]ar,rndlatiilgi)ram  a  dnUipot  a*  the  fltrenmll^  liinate  oraoka 

dereloped  in  anrfiue  of  etem. 
Ekmertknef  faieh  ■eettona ".lOt  "JLO*.  ".00 
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No.  2996. 
Marks,  |»i,^ 
Diameter,  ''.664. 
Sectional  area,  .25  sqnare  inch. 


11*1  An  AB^fl/«n 

SnooesBlTe 
elongation 
perlnoh. 

Pennanent 
aet. 

pennanent 
aet 

Bemarka. 

TotaL 

Per  aquae 

perfiioh. 

250 
1,250 
^500 
8.750 
6,000 
8;260 
7,600 
8,750 
10,000 
11,250 
12,600 
12,780 
18,000 
18,250 
18,500 
18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15t600 
16,000 
16,500 
17.000 
17,600 
18,000 
18,600 
10,000 
19.500 
20,000 
20,500 
21,000 
21,600 
82,000 
82,500 
28.000 
23.500 
24,000 
24,500 
25.000 
25.500 
26,000 
26,200 

Poumto. 
1,000 
6^000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
46,000 
50,000 
61,000 
62,000 
63,000 
54,000 
65,000 
66,000 
67,000 
68^000 
60,000 
60,000 
62.000 
64^000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86.000 
88.000 
90.000 
92,000 
94,000 
96.000 
98,000 
100,000 
102.000 
104,000 
104,800 

InOi, 

a 

.000100 
.000338 
.000500 
.000667 
.000838 
.001000 
.001167 
.001333 
.001500 
.001733 
.001767 
.001833 
.001867 
.001900 
.001933 
.002000 
.002033 
.002133 
.006900 
.008000 
.009267 
.010833 
.012000 
.013333 
. 014738 
,     .016333 
.018167 
.020000 
.021888 
.024000 
.026333 
.028000 
.  029967 
.033000 
.035600 
.040000 
.044333 
.048833 
.054167 
.0600 
.0700 
.0933 
.1200 

0. 

.000100 
.000233 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000233 
.000034 
.000066 
.000084 
.000033 
.000088 
.000067 
.000033 
.000100 
.004767 
.001100 
.001267 
.001566 
001167 
.001333 
.001400 
.001600 
.001834 
.001838 
.001833 
.002167 
.002883 
.001667 
.001967 
.003033 
.002500 
.004500 
.004333 
.004500 
.005334 
.005833 
.0100 
.0233 
.0267 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

Initial  load, 
saaatio  limit. 

\ 



. 

QteMral  wmnuiry. 

SpeoUlogimTltiy 7.8I61 

Hardneea ».47 

Tenaile  strength  per  aqnare  inch  of  original  aeotion poonda..  104,800 

Blaatio  limit  per  aqnare  inch  of  originalaeotion do 57,000 

Elongation  per  inch  after  mptare Inch..    OJ600 

Saongation  per  inch  under  strain  at  elaatio  limit ..h....^ do 002QBS 

Bedaotion  in  diameter  at  point  of  mptare do 114 

Bednotion  in  area  after  rapture,  peroentamof  oirigfaudaeotloa 384 

Position  of  nrptare • « .^« • ".00  fhKn  neck 

C%aiaoter  of  broken  BarfiMse  .•.••...•.......•......••.••..,..•••••.•.••••■••••.«»••.. .......^«....bI^7 

Slongatlon  of  inoh  aeotiOBa ^«.- ".80^  ".12, ''.27* 
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Marks,  '^^^ 


No.  2997. 


M  Ti  I 

Diameter,  ".5M. 

Sectional  area,  .25  sqaare  inoh. 


AppUed  loflfdB. 


ToUu. 


Per 


■onare 
Don. 


ElooeatioD 
per  mob. 


SaooMSive 
elongation 
perlnch. 


Permanent 
Bet 


SaooeeslTe 
permanent 


250 
1,250 
2;  600 

2,750 
5,000 
fll2S0 
7,600 
8,750 
lOlOOO 
11,250 
12,600 
12;  750 
13,000 
13,250 
13.500 
13,760 
14,000 
U,2S0 
14,500 
14,750 
15,000 
15,250 
15,600 
15.750 
16,000 
16,500 
17,000 
17.600 
18.000 
18^500 
10.000 
10.500 
20.000 
20.600 
21,000 
21.600 
22,000 
22.600 
23.000 
23,500 
24.000 
24.500 
25.000 
26,500 
26,000 
26,600 
27,000 
27,000 
27,810 


Poumdi. 
1,000 
5,000 

10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 
45,000 
50,000 
51.000 
62.000 
53,000 
64.000 
66,000 
50.000 
57,000 
68,000 
60.000 
60.000 
61,900 
62,000 
68,000 
64,000 
66.000 
6&000 
70.000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
88^000 
88.000 
90,000 
02,000 
04.000 
06,000 
98,000 
100,000 
102,000 
104.000 
106,000 

loaooo 

110,000 
U1«M0 


0.  . 

.000167 
.000338 
.000500 
.000700 
.000900 
.001007 
.001238 
.001400 
.001567 
.001788 
.001767 
.0U1800 
.001833 
.001900 
.001033 
.001967 
.002000 
.002038 
.002100 
.002133 
.002167 
.002300 
.003133 
.006338 
.008000 
.009167 
.010500 
.011800 
.013233 
.014733 
.016238 
.018000 
.019600 
.021500 
.023367 
.025500 
.027700 


.038500 

.042838 

.0467 

.0538 

.0600 

.0700 

.0800 

.1188 


Ifteh. 
0. 

.000167 
.000166 
.000167 
.000200 
.090200 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.000038 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000067 
.000038 
.000034 
.000133 
.000838 
.003200 
.001067 
.001167 
.001333 
.001300 
.001433 
.001500 
.001500 
.001767 
.001600 
.001000 
.001867 
.002188 
.002200 
.002300 
.002667 
.002666 
.003167 


.004367 

.0066 

.0067 

.0100 

.0100 


IndL 


Initial 


TeoaOa  atrangtlL 


Gmeral  Mummmry. 


Teoaile  atranjcth  per  square  ineh  of  original  seotlon.. 


ponnda.. 


SlMtlc  limit  per  aonare  inch  of  orlglnafaeotion do. 

IKMngaliOD per  inon after  niptore inch.. 

Blon cation  per  inoh  under  strain  at  elaatio  limit do.... 

Hednction  in  diameter  at  point  of  rapture do —       

BedootioB  in  area  after  raptore,  per  eentom- of  original  aeotloii 86.4 

Podtkm  of  rapture ".60fhnnneok 

Cbaraeterof  DTokentorfltoe silky,  widi  ilJM  gnnnlatloii  at  the  oironmferenoe 

nongatioiiof  tnohaaotioos 'MO,  ".10,  ".28* 


111,240 
01,000 
0.1600 

.002167 
114 
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No.  2998. 
Marks,  i\^(J 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


TotaL 


Per  sqaare 
inoL 


Elonntion 
perinoh. 


Saooessive 
elongation 
perlnch. 


Pennanent 


SoooeasiTe 

permanent 

set 


Bemarka. 


Paundi. 

250 

1,260 

2,600 
8,750 
6,000 
6,250 
7,600 
8,750 
10.000 
11.250 
12,500 
12,760 
13,000 
13.250 
13.500 
13,750 
14,000 
14,250 
14,500 
14,750 
16,000 
15.500 
16,(00 
16,600 
17,000 
17,500 
18,000 
18,500 
19,000 
19,600 
20,000 
-'0,600 
21, 000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24.600 
25,000 
25,500 
26,000 
26.600 
27.000 
27,600 
27,650 


Potmdt. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
60,000 
61,000 
62,000 
68.000 
64,000 
65^000 
56,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
SO,  000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
04,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106.000 
108,000 
110, 000 
110,600 


Inek. 
0. 

.000167 


.000500 
.000667 


.001000 
.001167 
.001338 
.001533 
.001700 
.001783 
.001767 
.001800 
.001867 
.001938 
.002067 


.003800 

.005167 

.006700 

.008167 

.009500 

.010838 

.011667 

.013338 

. 015U00 

.016003 

.  018333 

.010933 

.021833 

.023567 

.025667 

.028000 

.030400 

.033338 

.  030333 

.030600 

.0411167 

.048333 

.0567 

.0667 

.0767 

.0967 

.1200 


Inch. 

0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000160 
.000200 
.000167 
.000033 
.000034 
.000033 
.000067 
.000066 
.000134 
.0001 


.000500 

.000767 

.001367 

.001533 

.001467 

.001333 

.001333 

.000834 

.001666 

.001067 

.001600 

. 001733 

.OOIGOO 

. 001900 

. 001734 

. 002100 

.002383 

. 002400 

.002938 

. 003000 

.003167 

.003667 

.005166 

.008367 

.0100 

.0100 

.0200 

.0233 


Ifteh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 

.000038 


indk. 


Initial  load. 


JOaatio  limit. 


Teoaile  atrenietb. 


O^neral  summarjf. 

Tensile  stren^h  per  square  inch  of  original  seotdon pounds..  H^^ 

Elasticllmit  per  square  inch  of  original  section do ^000 

ElonfTstion  per  inch  after  rupture Ineh..    9.1S« 

Elongation  per  inch  under  strain  at  elastio  limit ^ ^^Si 

Beduction  in  diameter  at  point  of  rupture ^ .Bo....       .064 

Heduction  in  area  after  mpture,  per  oentom  of  original  section • .'      2L4 

Position  of  rupture .^ l".40ft»mDefk 

Character  of  broken  surface. . .  .granular;  flaky  spot  at  the  eiionmferenoe.   CiMka  derelfned  in  stem 
Elongation  of  inch  aeotlonB - '.if  «.21*,  ".M 


TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 
No.  2099. 

Diameter,  '^564. 

SeetioDal  area,  .25  square  inch. 


361 


AppUfld  loads. 

Blonntloii 
pertnoh. 

8aoo«MWe 
aUmntion 
perlnoh. 

■et. 

SnoeeMiTa 
Bet 

Baaarka. 

Total 

PerMiuae 

PmimU. 

260 

1,260 

2.500 

8,760 

6.000 

0,250 

7,600 

8.750 

10.000 

11,250 

12.600 

12,760 

13,000 

18,250 

18,600 

13,750 

14,000 

14,250 

14.600 

14,750 

16.000 

16.600 

16.000 

16,500 

17,000 

17,500 

l&OOO 

18,500 

19.000 

19,500 

20.000 

20,600 

1    21,000 

Pwmd$, 
1.000 
6.000 
10,000 
16.000 
20,000 
25,000 
80.000 
88.000 
40,000 
45,000 
60,000 
61.000 
62,000 
63.000 

tt.Z 

60.000 
57,000 
58,000 

60.000 
08.000 
02.000 
64,000 
06^000 
08.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88;  000 
90.000 
02,000 
94.000 
90.000 
96,000 
100,000 
102.000 
104,000 
106,000 

0. 

.000107 
.000388 

.000500 
.000007 
.000838 
.801000 
.001107 
.0x11838 
.001600 
.001607 
.001707 
.001867 
.001967 
.002038 
.002100 
.005800 
.006200 

.0065:a 

.007000 

.008033 

.009333 

.010067 

.012107 

.013400 

.016038 

.010007 

.018333 

.020000 

.022000 

.024000 

.026167 

.028338 

.030800 

.033733 

.080607 

.040333 

.044500 

.049167 

.064667 

.0633 

.0733 

.0900 

.1288 

IfuL 
0. 

.000107 
.000100 
.000167 
.000107 
.000100 
.000167 
.000107 
.000100 
.000107 
.000107 
.000100 
.000100 
.000100 
.000060 
.000067 
.003700 
.000400 
.000338 
.000407 
.001038 
.001300 
.001334 
.001500 
.001288 
.001038 
.001634 
.001660 
.001007 
.002000 
.002000 
.002107 
.002166 
.002407 
.003138 
.002034 
.003000 
.004107 
.004007 
005600 
.006638 
.0100 
.0107 
.0388 

Inok, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

/ndk. 
0. 

Initial  load. 
Xlaatlo  Haiti 

TanaUaatnnffth. 



..%......*•. 

21,600 

1    22.000 

a;50o 

1    28.000 
23,600 
24,000 
24,500 
28^000 
26,500 

20^000 

16,260 

Oeneral  summary, 

Tenaile strength  per  aquare  inoh  of  orlKinal  section ponnds..  106^000 

BlsaUo  limit  per  sanareinoh  of  original  section do —    66^000 

Xlonxation  per  inch  after  roptnre inch..    0.1400 

Klonj»tion  per  inch  nnder  strain  at  elastic  limit do 002100 

lieduction  in  diameter  at  point  of  mptnre do 054 

SednctioD  in  area afterraptnre,  per  oentam  of  oiiglBal  seetioa 1&8 

Poaition  of  rapture 1".40  fhnn  neck 

Character  of  hroken  soiliMe,  grannlar,  mdiating  ttom  a  flaky  spot  ait  dramiftnnea.    Opened  oracka 
in  anrlSsea  of  atem. 

loflaohaaotlana ".12,  ".18*,  ".12 


352  TESTS  OF  IBOH,   STEEL,   AKD  OTHEB  MATEBUL8. 


•^.^ 


Marks,  5-54 1 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


No.  3109. 


Applied  iMidB. 


ToUL 


PerMuure 


erMU 
iii<m. 


PmmdM. 
250 

1,250 
2,600 
8,750 
6.000 
0,250 
7,500 
8,750 
10,000 
11,250 
12,600 
12.750 
18,000 
13,250 
13,500 
13.750 
14,000 
14.250 
14,500 
14,760 
15,000 
15.250 
16,500 
16.000 
10,500 
17.000 
17,600 
18.000 
18,600 
19,000 
10,500 
20.000 
20,500 
21,000 
21,600 
22,000 
22,600 
28.000 
23,500 
24,000 
24,600 
25,000 
26,600 
26.000 
26.600 
26,700 


Pmand9, 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
86,000 
40,000 
46,000 
60,000 
51.000 
62.000 
53.000 
54.000 
65,000 
56,000 
67,000 
58,000 
50.000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90.000 
92.000 
94.000 
06,000 
98,000 
100,000 
102.000 
104,000 
106,000 
106,800 


per  mob. 


.000167 
.000333 


.000667 
.000683 
.001000 
.001167 
.001338 
.001500 
.001667 
.001700 
.001767 
.001833 
.001867 
.0019U0 
.001938 
.003133 
.002267 
.002400 
.002500 
.003500 
.004783 


SaeoeniTe 
elongatioii 
perlnoh. 


.009000 
.010000 
.011167 
.0rJ667 
.018667 
.016667 
.016667 


.022667 


.026333 
.028338 
.031000 
.033900 


.041167 

.046833 

.0500 

.0M7 

.0700 

.0867 

.1067 


6. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000107 
.000033 
.000067 
.000066 
.000034 
.000033 
.000033 
.0002C»0 
.000134 
.000133 
.000100 
.001000 
.001233 
.003100 
.002167 
.001000 
.001167 
.001500 
.001000 
.003000 
.002000 
.001666 
.002334 
.001666 
.002000 
.002000 


Penoaneat 
aet 


.002900 

.003438 

.003834 

.004666 

.004167 

.0067 

.0138 

.0167 

.0200 


InA, 


SnooeutTO 
penunent 
Bet. 


Intk, 


SiMtio  limit. 


T«DiQa  atNBglli. 


TentUeetrengthpersquMeinoliof  orlrfnaleeotion - poonde..  WgS 

ElAstlo  limit  per  equare  inch  of  origimu  aoctlon *     v""    JiS 

Elongation  pep  inoii  after  rapture moH..    o.iJg 

Elongation  per  Inch  under  atrain  at  elaatlo  limit - Jo OOiw 

Bodactlon  in  diameter  at  point  of  rupture «o....       .»«J 

Eednotton  in  area  after  rupture,  per  OMitum  of  original  Motton...^ ;/ii**l«.  ^Xiv 

Position  of  rupture....... Lm^'VJ::::!:MJSSu^ 

Character  of  broken  aurfcoe ^^^^*^^tl^^^ 

Elongation  of  inch  aeotiiiM ".09. ".«,  ".a*" 


TESTS  OF  IBON,  STEEL,  AND  OTHEB  MATERIALS. 

Ko.  3110. 
Marks, '.gl^ 
Diameter,  ".664. 
Sectional  area,  .26  sqaare  inoh. 
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ApplMlcMid*. 

Wimiattitii 
pwliioh. 

SnooenlTe 
perTnoh. 

PemuuieDt 
aet. 

SncoeMlve 

Mt. 

Bemarks. 

TtoteL 

'•ar- 

280 

1,280 

8;  500 

8,76a 

6^000 

0.850 

7,500 

8:700 

18; 000 

11.280 

UOOO 

18; 760 

Sooo 

18,850 
18.600 
18,750 
14.000 

14.850 
U800 
14,750 
16,800 
IN  600 
18.000 
10.500 
17,000 
17,600 

laooo 

18;  600 
18,000 
18.500 
80.000 
80.600 
81.000 
21.500 
82,000 
82.500 
88.000 
88.600 
84.000 
8i600 
25.000 
86.600 
80.000 
88^500 
87,000 

P^HMlf. 

1.000 
6.000 

80,000 
26^000 
80,000 
85^000 

40,000 
46^000 
60^000 
61,000 

6a;ooo 

63.000 
64,000 
66,000 
80,000 
67.000 
58,000 
68.000 
00.000 
82.000 
84,000 
00.000 
08,000 
70,000 
78.000 
74.000 
78,000 
78;  000 
80,000 
82;  000 
84,000 

80;  000 

88;  800 

00.000 
02,000 
84,000 
88,000 
88,800 
lOOiOOO 
108  000 
104.000 
100.000 

108;  000 

0. 

.000107 
.000333 
.000500 
.000087 
.000683 
.001000 
.001107 
.001388 
.001588 
.001780 
.001788 
.801800 
.001833 
.001867 
.001800 
.001833 
.008000 
.002183 
.002007 
.004600 

!  000100 

.007087 

.000307 

.010687 

.012000 

.018433 

.015000 

.010400 

.018107 

.020000 

.082333 

.084000 

.020333 

.028500 

.081500 

.084007 

.037500 

.040683 

.0450 

.0533 

.0587 

.8833 

.0183 

.1188 

JiidL 
0. 

.000187 
.000100 
.000107 
.000107 
.000108 
.000187 
.000187 
.000108 
.000200 
.000187 
-000033 
!000087 
.000033 
000034 
1000033 

.000007 
.000133 
.000.>34 
.001833 
.001800 
.001507 
.001700 
.001308 
.001833 
.001433 
.001687 
.001400 
.001787 
.001833 
.002333 
.001087 
.002333 
.002107 

'.003187 

.002833 

.008333 

.004167 

.0083 

.8084 

.0008 

.0100 

.0400 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Inltuaioiid. 
SlMttoUmlt 

TensilBsirettgaL 

Ooneral  oimimary. 

,  ir  sqnara  inoh  of  original  Motion pounds..  108,800 

)  limit  poroqaaralnoh  of  originiiMotloa do —    67,000 

_  ktion  par  inoh  ftfter  ntptnra  inch..    0.1783 

Blonontion  per  inch  nxidor  omin  ftt  daatio  limit do 002000 

Sadoetion  in  diameter  at  point  of  roptare   do 114 

Bodaotioo  in  area  after  raptare,  per  centnm  of  original  section 38.4 

Poalttaoofrnptcue • ".OOfromneok 

Chamocer  of  brolLsn  sorlkee ■ilhy,  interspersed  with  grsnnlar  metal 

lof  inohseetloas 'Tu,  ".14,  ".27* 

H.  Ex.  16 ^28 


354  TESTS   OP   IRON,    STEEL,    AND    OTHER   MATEBIAJLS. 


Marks,  |^,S 

Diameter,  '^564. 

SectioDal  area,  .25  square  inch. 


No.  3111. 


Appliod  loads. 

Elonntlon 
peruicli. 

Snot  eatiTe 
elongation 
perlneh. 

aet. 

SnooeaaiTO 

permanent 

aeu 

Remarka. 

Totol. 

^"taT" 

Poundt. 
260 
1,250 
2.500 
8,766 
5,000 
6,250 
7,500 
8.760 
10,000 
11.260 
12,500 
12.760 
18.000 
18.250 
13,500 
13.756 
14.000 
14,250 
14,500 
14,760 
16.010 
15,500 
16,000 
16.500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,600 
21.000 
21.500 
22.000 
22,600 
23.000 
28,500 
24,000 
24.500 
26.000 
26,500 
26,0U0 
26.500 
26.680 

PotMMlt. 

1.600 
6,000 
10,000 
16,000 
20.000 
26,000 
80.000 
86,000 
40.000 
46,000 
60.000 
61.000 
62,000 
63.000 
54,000 
65.000 
-  56.000 
67,000 
58,000 
60.060 
60,000 
62.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88.000 
90.000 
92.000 
94,000 
96.000 
98.000 
100, 0<0 
102.000 
104,000 
106,000 
106.720 

0. 

.000100 
.000298 
.000400 
.000600 
.000767 
.000067 
.001138 
.001338 
.001500 
.001700 
.001788 
.001767 
.001800 
.001838 
.001867 
.002838 
.003833 
.005000 
.005667 
.067000 
.008000 
.009000 
.010500 
.012338 
.014000 
.016333 
.016667 
.018333 
.020000 
.021667 

.025167 

.027500 

.030000 

.032833 

.035500 

.038833 

.042338 

.047000 

.0520uO 

.0567 

.0667 

.0838 

.1083 

Inch. 
0. 

.000100 
.000183 
.000167 
.OOOCOO 
.000167 
.000200 
.000166 
.000200 
.000167 
.000200 
.000038 
.000034 
.000088 

.000084 

.000966 

.001000 

.001167 

.000667 

.001833 

.001000 

.001000 

.001500 

.001833 

.001667 

.001838 

.001834 

.00)666 

.001667 

.001667 

.001666 

.001834 

.002333 

.002600 

.002838 

.002667 

.003333 

.003600 

.004667 

.OOoOOO 

.0047 

.0100 

.0166 

.0200. 

IndL 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Blaatio  limit. 

. 

1 

i 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

] 

Tenaile  atrength.             1 

General  summary, 

Tenaile  atrengtli  per  aqnare  inch  of  original  section pounds. .  106. 720 

Blast  io  limit  per  Mnare  inch  of  original  section do....    55,(>00 

Elongation  per  inch  afterruptare t inch.,    u.  1157 

Elongation  per  incli  under  strain  at  elastic  limit do 001867 

Redaction  in  diameter  at  point  of  rapture do  ..         .064 

Redaction  in  area  after  rapture,  per  centam  of  original  section SI.  4 

Position  of  mptare — ".60  from  neck 

Character  of  brolcen  aur£ace granular,  radiating  from  a  dull  spot  at  the  circumference 

Elongation  of  inch  aeotlona .".18*,*09.''o8 


TESTS    OF   IRON,  STEEL,  AND    OTHER    MATERIALS. 

.       No.  3112. 
Marks,  Jft^ 
Diameter,  *'.664, 
Sectiooal  area,  .25  square  inch. 


355 


ApikUed  loads. 


XoteL 


PlMMMlf. 

aso 

I«250 
2,500 
8.750 
S^COO 
0,250 
7,600 
0»75O 
10,000 
11,250 
12.500 
It,  750 
14,000 
14.260 
14,500 
14,750 
15  000 
15.250 
15.600 
15.750 
16,000 
16,250 
10,500 
10.750 
17,000 
17,260 
17.S0O 
18,000 
18^600 
19,000 
10,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,S00 
25,000 
25.500 
28,000 

27,000 
27,500 
28;  000 
28,800 


281500 
I    28.000 


PerMuarA 
ineii. 


Fmmda. 

1,000 

6^000 

10,000 

15,000 

20,000 

26^000 

30,000 

3^000 

40,000 

45^000 

50,000 

65^000 

58.000 

57,000 

58^000 

50.000 

00,000 

01,000 

02,000 

83,000 

04,000 

06,000 

08.000 

07,000 

88;  000 

08,000 

70.000 

72.000 

74,000 

70^000 

78.000 

80,000 

82,000 

84,000 

88.000 

8a  000 

00.000 

82,000 

94,000 

96,000 

98,000 

100,000 

102.000 

104,000 

100.000 

108,000 

110,000 

112,000 

114.000 

110,000 

118,000 

118,400 


per 


Inch. 
.000187 


Saocewivci 
elongation 
per  Inoh. 


Permanent 


.001000 
.001107 
.001338 
.001600 
.001607 
.001900 
.001938 
.001907 
.002000 


.002067 
.002138 
.0021o7 


.002207 
.002300 
.002333 
.002400 
.003038 
.004100 
.005267 
.006767 
,008187 
.000407 
.010767 
.012233 
.013607 
.015183 
.010900 
.018333 
.030167 


.023707 


.028183 
.030500 
.033107 


.039500 
.042807 
.0450 


.0700 
.0987 
.1107 


0. 

.000107 
.000166 
.000107 
.000107 
.000166 
.000167 
.000107 
.000166 
.000107 
.000107 
.000238 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000038 
.000033 
.000034 


.000034 


.000038 
.000038 


.000633 
.001067 
.001107 
.001500 
.001400 
.001300 
.001300 
.001460 
.001884 
.001666 
.001767 
.001438 
.001834 
.002106 
.001434 


.002183 
.002807 
.002667 
.003488 


.603167 


.0083 
.0087 
.0100 
.0287 
.0200 


SnooesaWe 

permanent 

aet. 


Ineh. 


Bemarka. 


Initial  load. 


Slaatic  Umil 


Tensile  strength. 


General  summary, 

Tenafle atraurth  per  sqn*re  inoh  of  original  section pounds..  118,400 

Blastic  limit  per  sqnare  inoh  oforiginafseetion do....    67,000 

Klongation  per  incn  alter  rapture  inch..    0.1567 

Elongation  per  inoh  nnder  strain  at  elastio  limit do  ...  .002400 

Bednetion  in  diameter  at  point  of  mptare do...       .114 

Bednotion  in  area  after  raptare,  per  oentnm  of  original  section —       36.4 

Position  of  mptore ".75  from  neck 

Chafaeter  of  broken  anrfiwe granular;  silky  center 

nongatioBoflBfihaaottona ...".09,  ".12,  ".26* 


356  TESTS   OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  3113. 

Marks,  ^fy^^i 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applii 
Total. 

Per  sqaftre 
inch. 

Elongation 
per  Inch. 

Sncoewive 
elonftation 
per  inch. 

Permanent 
set 

SncesaJTe 
set. 

Bwnarka. 

Poundt. 
260 
1,260 
2.506 
3  760 
6.000 
6,250 
7,606 
8,760 
10,000 
11,:«60 
12,500 
18.756 
14,000 
14.250 
14.500 
14.750 
16.000 
16,256 
16,600 
16,000 
16,500 
17.000 
17.500 
18.000 
18.500 
19,000 
19.500 
20.000 
20,600 
21,000 
21,500 
22,000 
22,500 
23,000 
23.600 
24,000 
24,500 
26,000 
26,500 
26.000 
26,500 
26,700 

Pounds. 
1.000 
5.000 
10,000 
16,006 
20,000 
26,000 
86.000 
86,000 
40.000 
45,000 
60,000 
66.000 
66,000 
67,006 
68.060 
60,000 
•60.000 
61.000 
62.000 
64,600 
66^000 
68.000 
70.000 
72.000 
74,000 
76,000 
78,000 
80,006 
82.000 
84.000 
86.000 
88,000 
90,000 
92,000 
94.000 
.     96,060 
98,000 
100,000 
102,000 
104,006 
106.000 
100.800 

Inch. 
0. 

.600188 
.660306 
.600467 
.060638 
.600838 
.001000 
.001167 
.601400 
.001606 
.601706 
.001900 
.601967 
.002000 
.602033 
.002138 
.602233 
.002733 
.004667 
.006500 
.007833 
.069507 
.011338 
.012867 
.014500 
.016233 
.018533 
.019707 
.  021067 
.023767 
.026233 
.028567 
.031406 
.  034560 
.038267 
.041733 
.0450 
.0500 
.0660 
.0667 
.0900 
.1067 

iMh. 

6. 

.000183 
.000167 
.000167 
.000166 
.000200 
.000167 
.000167 
.006238 
.000106 
.000206 
.000200 
.000067 
.0000.^ 
.000033 
.000100 
.000106 
600500 
!00I934 
.001833 
.001333 
.001734 
.001766 
.001534 
.001633 
.001733 
.602300 
.001234 
.061900 
.002100 
.002466 
.002334 
.002833 
.003100 
.003767 
.003406 
.003267 
.0050 
.0100 
.0067 
.0233 
.0167 

Intk. 
0. 
0. 
0. 
0. 
0. 
6. 
0. 
6. 
0. 

IndL 
0. 

IniUalload. 
SLuUcUmit. 

Tensile  streof^h. 









^ 



General  eummary. 


mow 

60.006 
0.1406 


Tensile  strength  per  square  inch  of  original  section pounds 

Slastio limit  per  sqaare  inch  of  original  section do.. 

Xlongation  per  inch  after  ruptnre ™o« 

ElonKation  per  inch  nnder  strain  at  elaniic  limit jo-. 

Keduction  in  diameter  at  point  of  rupture do.. 

Redaction  in  area  after  rupture,  per  vontam  of  original  section '••'•••       ^'* 

Position  of  rupture 1".  60  flnom  neck 

Character  of  broken  surface urann'ar.  radiating  from  a  dull  spot  at  the  f <T0nmnf7*;* 

Elongation  of  inch  seoUons «.14.''.18*,''.M 


064 
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ISo.  3114. 
Marks,  ]fy^ 
Diameter,  ".664. 
Sectional  area,  .26  square  inch. 


Applied  loftda. 

perlnoh. 

Saooesatve 
elongation 
perlnoh. 

set. 

SaoooMiTe 

permanent 

set. 

Remarks. 

ToUL 

Persqiuyre 
inch. 

Poundt. 
250 
1,250 
2,600 
8,750 
5,000 
6,260 
7,600 
8;  750 

11^250 
12.500 
12,750 
18,000 
13,250 
13,500 
13;  750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,260 
15,500 
15,760 
16,000 
16,500 
17,000 
17.500 

laoco 

18,600 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
23,500 
S^OOO 
23,500 
24,000 
34k  500 
26^000 
25,500 
20.000 
26^800 
27,000 
27.600 
28.000 
. 2a  800 

Poundt. 
1,000 
6,000 
10.000 
16,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
60.000 
61,000 
68,000 
63,000 
54,000 
65.000 
66,000 
67.000 
68,000 
60,000 
00.000 
01,000 
62,000 
03,000 
64.000 

S;!!!!!; 

70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88.000 
90,000 
92,000 
04.000 
90,000 
98.000 
100.000 
102,000 
104,000 
106,000 
108^000 
110.000 
113,000 
112,240 

Inch. 
Oi 

.000107 
.000338 
.000500 
.000700 
.000900 
.001067 
.001233 
.001433 
.001000 
.001800 
.001833 
.001867 
.001900 
.001907 
.00*2033 
.002067 
.002100 
.002167 

.002300 

.002400 

.002633 

.003600 

.005400 

.006767 

.008607 

.010338 

.012000 

.013333 

.014667 

.015667 

.010867 

.018000 

.020400 

.022067 

.024000 

.026167 

.028600 

.031333 

.034667 

.037333 

.040338 

.0417 

.0450 

.0533 

.6667 

.0738 

.1000 

.1167 

InOL 
0. 

.000167 
.000.00 
.000107 
.000200 
.000200 
.000107 
.000166 
.000200 
.000187 
.000200 
.000033 
.000034 
.00U033 
.000067 
.000066 
.000034 
.00OOJ3 
.000007 
.000060 
.000067' 
.000100 
.000233 
.000867 
.001900 
.001807 
.001900 
.001666 
.001067 
.001333 
.001334 
.001000 
.001200 
.001738 
.001800 
.001007 
.001833 
.002167 
.002433 
.002733 
.003334 
.002060 
.003000 
.001867 
.0038 
.0088 
.0134 
.0006 
.0207 
.0107 

InOL 

0. 

0. 

0. 

0. 

0. 

.000083 
.000033 
.000088 
.000067 

Inch. 

0. 

Initial  load. 
Slaatio  limit. 

Tenafle  strength. 

^666633*' 
0. 

a 

.000034 

...fl 

Oeneral  Bummary, 

TaoaSIe  atrangih  per  square  inch  of  original  Motion pounds..  112,240 

Kfaatfo  limit  per  sqoare  inch  of  originaTseotion do....    61,000 

KloiigBtton  per  inch  after  rupture inch..    0.1307 

£loiK$Ealion  per  Inch  under  strain  at  elastio  limit do 002400 

Seduetion  in  diameter  at  point  of  rapture do 074 

Redaction  in  area  after  nq^tnre,  per  oentum  of  original  seotion 24.6 

Position  of  rupture ".70fromnpok 

CliaracterofDrokensnrfluM granular,  radiating  flrom  ft  dull  spot  at  the  olroumferenoe 

BloDipitionofinchaecUons ".lO*.  ".12,  ".10 
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HOOPG4. 

No.  3068. 

Marks,  V^^,^/ 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 


AppUed  loads. 

EloDjcation 
per  isoh. 

SncceuiTe 
elongation 
perlnoh. 

Permanent 
set. 

Snooeaslre 

permaDent 

aet. 

Bemarks^ 

ToUL 

Per  aqnwe 
inch. 

Pound*. 

1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
85,000 
40,000 
46,000 
60,000 
61,000 
62,000 
53.000 
64.000 
65,000 
66,000 
67,000 
P8,000 
59, 000 
60,000 
61,000 
6>.000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,  too 
82,000 
81.000 
86.  COO 
88,0C0 
93.000 
92,000 
94.1>00 
96,000 
98,000 
100.000 
102,000 
104, 000 
106.000 
108,000 
110,000 
112, 000 
114,000 
116,000 
116,960 

Poundt. 
250 
1,250 
2,500 
3,750 
6,000 
6.250 
7,500 
8,750 
10,000 
11,260 
12,500 
12,750 
13,000 
13,250 
13,500 
13,760 
14,000 
14,250 
14,500 
14.750 
15. 000 
15,250 
15,500 
15,750 
16,  (00 
16.250 
16,500 
17. 000 
17.500 
18. 000 
18.  5U0 
19.000 
19.500 
20. 000 
20, 500 
21,000 
21,500 
22,  000 
22,500 
23,000 
23,500 
24.  000 
24,  500 
26,000 
25,500 
26,000 
26,600 
27,000 
27,500 
28.000 
28.500 
29,000 
29,240 

Inch. 

0. 

.000100 
.000233 
.000400 
.000567 
.000733 
.000900 
.001067 
.001233 
.001433 
.001600 
. 001633 
.001067 
.001700 
.001767 
.001800 
.001833 
.001867 
.001900 
.001933 
.002000 
, 002067 
.002133 
.  002167 
.00-2467 
.003000 
.003900 
.005667 
.007000 
.008000 
.000333 
.010667 
.  012033 
.013438 
.014867 
.016338 
.017600 
.010400 
.021167 
.023033 
.024838 
.027067 
.029167 
.031838 
.034500 
.037667 
.041000 
.0450 
.0600 
.0667 
.0667 
.0800 
.1033 

Inch. 
0. 

.000100 
.1100133 
.000167 
.000167 
.000160 

Indi, 

a 

0. 
0. 
0. 
0. 
0. 

Inth. 
0. 

Initial  load. 

1 

Slactiolimit. 

.000167    '    0. 
.000167    1    0- 

.000166 
.000200 
.000167 
.000033 

.000034 

.000033 

.000067 

.000033 

:  000033 

.000034 

.000038 

.000033 

.000067 

:000067 

.000066 

.000034 

.000300 

.000533 

.000900 

.001767 

.001833 

.001000 

.001333 

.001334 

.001366 

.001400 

.001434 

.001466 

.001167 

.001900 

.001767 

.001866 

.001800 

.002234 

.002100 

.002666 

.002667 

.003167 

.003338 

.0040 

.0050 

.0067 

.0100 

.0133 

.0233 



Tensile  strength. 

General  aummarif. 

Tensile  strenfrth  per  sqaare  loch  of  original  Bectit>n ponods  .  1'^^ 

Elastic  limit  per  sqaare  inch  of  original  section do....    63. •'Jf 

Elongation  per  iDcn  after  rupture  inch..    J^J^ 

ElongutiOQ  per  inch  under  strain  at  elastic  limit do ^u 

Rediictloo  in  diameter  at  point  of  rapture do  ...      J^" 

Redaction  in  area  after  raptore,  per  oentnm  of  original  section S^* 

Position  of  rapture       ".66ftoinBW:f 

Character  of  broken  snrfsoe grannlar,  00  per  cent,  i  silky,  40  per  ooi^ 

Elongation  of  iDohaeotions «.«•.  ^R  ••« 


8  7>lC?t.  is^sbZ  JB.  J^.  ltT/Z& 


Jffbop  O^ 


-^T-ee^vL 


c^Se4&2^Z^ 


K :2acr 


i« :2s,^    -  -    --H 


H  Ex  No  16  50. 1. 


TESTS   OP   IRON,  STEEL,  AND    OTHER   MATERIALS. 


351) 


Marks,  ^^^ 


No.  3059. 


BT,0 

Diameter,  ^'.564. 

Sectional  area,  :26  square  inch. 


r 

Applied  loads. 

Klongfttion 
permoh. 

Smcoemlve 
elongation 
perinoh. 

Permanent 
■ek 

SncoeaalTe 

pernian<*nt 

set. 

Remarks. 

TotoL 

Persquftre 
inoli. 

250 
1,250 
8^500 

8,750 
6,000 
6,250 
7,600 
8^750 
10,000 
U,260 
12.500 
U7S0 
18,000 
18.250 
18,500 
18,750 
14,000 
14,250 
14,500 
14.750 
15,000 
15,500 
16,000 
16,500 
17.000 
17,500 
18^000 
18,5«0 
19.000 
10,500 
20.000 
20.500 
21,000 
21,800 
22,000 
22.5(10 
28,000 
28.500 
24,000 
24.500 
25^000 
85,600 
20,000 

27,000 
27.500 
28^000 
88^200 

Fnvnd: 
1,000 
5.0U0 
10.000 
16.000 
20.000 
26.000 
8(^000 
86,000 
40.000 
45.000 
60.000 
61.000 
68.000 
58,000 
54,000 
66,000 
06.000 
57,000 
58,000 
50.000 
60.000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74.000 
70.000 
7a  000 
80.000 
82,000 
84,000 
86,*000 
88,000 
90.000 
92,000 
94,000 
96,000 
90,000 

100,000 

108;  000 

104,000 
100^000 
108^000 
110,000 
112,000 
118,800 

InA, 
0. 

.000188 
000300 
.000407 
.000633 
.000767 

! 001100 

.001267 

.001438 

.001033 

.001700 

.001733 

.001800 

.001807 

.001900 

.001033 

.001967 

.002100 

.002207 

.002733 

.003900 

.005238 

.006567 

.007838 

.009200 

.010400 

.011800 

.013200 

.014067 

.016167 

.017700 

.019307 

.021338 

.023088 

.025000 

.027167 

.028333 

.032000 

.004833 

.037838 

.041500 

.0467 

.0538 

.0600 

.0067 

.0867 

.1007 

a 

.000138 

.000167 

.000107 

.000106 

.000134 

.000166 

.000167 

.000167 

.000166 

.000200 

.000067 

.000033 

.000007 

.0U0067 

.000033 

.0U0033 

.O0OU34 

.000183 

.000167 

.000406 

.001167 

.001333 

.001334 

.001266 

.001367 

.001200 

.001400 

.001400 

.001467 

.001500 

.001533 

.001667 

.001006 

.001700 

.U01U67 

.002167 

.002166 

.002607 

.002833 

.00:1000 

.003607 

.0052 

.0066 

.0067 

.0067 

.0200 

.0200 

a 

0. 
0. 
0. 
0. 

a 

0. 
0. 

IfUK 
0. 

Initial  load. 
Rlastic  Umit 

Tensile  strength. 



-  Qmural  $wnmary, 

Tewklastraiietli  par  aqnare  inch  of  orlcfnal  section ponnda..  112,800 

XlaatleliBift  per  aqnareineh  of  original  section do —    57,(>00 

Boogation  per  incn  after  mptnre iuch..    0. 1567 

Ekmgation  per  ineli  under  atndn  at  elastie  limit do 001067 

Sednction  in  diameter  at  point  of  mptnre do U64 

SedaetioninareaaifterruptaTe,peroentiun  of  original  section 21.4 

Position  of  tnptnre ''1  12  from  neck 

Character  of  nmken  surface granular,  radiating  from  a  dull  spot  at  the  circamference 

Beagirion  of  inch  aactioiia 'U3,M8*.M6 
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iro.3060. 
Marks,  |5iS 
Diameter,  ".664. 
Sectional  area,  .26  sqnare  inch. 


SlongatloB 
perlDdh. 

8ll00MCiT6 

perlnoh. 

Pemuieiit 

Ml 

SnooMslTe 
pennuMDi 

Ml 

Jtonnka. 

ToteL 

'"taX" 

PMMldt. 
260 
1,280 
2.600 

8,760 

Sooo 

6.260 
7.6u0 
8,780 
10,000 
11,280 
12,500 
12^760 
18,000 
18,250 
18,600 
18,760 
14,000 
11260 
11500 
14,750 
16,000 
16,500 
16,000 
16,500 
17,000 
17.500 
18.000 
18,600 
19,000 
19.600 
20,000 
20.600 
21,000 
21,600 
22,000 
22,600 
23,000 
23,600 
24,000 
21600 
26,000 
26,600 
26^000 
26,600 
27.000 
27.6U0 
27.700 

PaumdM. 

1,000 
6,000 
10.000 
16.000 
20,000 
S^OOO 
80.000 
86.000 
40.000 
46^000 
60.000 
61.000 
62.000 
63.000 
61000 
66,000 
66,000 
67.000 
68.000 
69,000 
00.000 
62,000 
64.000 
60.000 
68,000 
70.000 
72,000 
71000 
76,000 
78.000 
80.000 
82.000 
81000 
81000 
88,000 
90.000 
92.000 
91000 
96.000 
98,000 
100.000 
102.000 
101000 
106,000 
108.000 
110.000 
110L800 

AdL 
0. 

.  060100 
.0002G7 
.600488 
.000567 
.000788 

!  001067 
.001288 
.001488 
.001688 
.001667 
.001700 
.001788 
.001883 
.001900 
.002138 
.002500 
.003300 
.008788 
.004567 
.005667 
.007000 
.008200 
.009567 
.010667 
.012100 
.018667 
.015288 
.016600 
.018888 
.019638 
.021788 
.023500 
.026500 
•  028000 

.082667 
.085888 
.038088 

.0438 
.0467 
.0500 
.0667 
.0667 
.0900 
.0967 

Jndk. 
0. 

.000100 
.000167 
.000166 
.000184 
.000166 
.000167 
.000167 
.000168 
.000200 
.0002U0 
.000084 
.000088 
.000088 
.000100 
.000067 

•  000288 
.000867 
.000800 
.000483 
.0008.14 
.001100 
•001333 
.001200 
.001867 
.001100 
.001483 
.001667 
.001566 
.001267 
.001838 
.001500 
.001900 
.001767 
.002000 
.002500 
.002800 
.002167 
.008166 
.003000 
.004467 
.0034 
.6038 

•  0067 
.0100 
.0218 
.0967 

JiMft. 
0. 

0. 
0^ 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

iBitiAlkMld. 

ShwOoUmii 
Tensile  ■trength. 

'■*■*■*■' 

Qoiiorol  tummarff. 

SSSS^r!*!::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::^  *«?« 

Tensile  ■trenftUi  per aqnareiiioh  of  origfaudMotUni poanda..  WJJ 

Xlsstio  limit  per  sansre  inch  of  origtauUseotloii ,    C"    !«5 

Xlongntlon  per  incn  after  mptare nicli..    6JW 

Xlongmtion  per  inch  under  Btrsln  at  elMlio  limit do SOW 

SedacUon  in  diameter  st  point  of  rapture do....      *n» 

Bednotion  in  area  after  mptore,  per  eentam  of  original  section yir^      i 

Position  of  mptnro ••  ""•••'"■■•"i 

Charaoter  of  broken  sorflMW grannlarj  silky  emgf 

EliMtgarinn  of  inch  saettons ".Ott^J^'J^ 


TESTS  OF   mON,  STISEL,  AND  OTHER  UATEBIAL8. 

No.  3061. 
Marks,  »M 
DiametOT,  "ML 
Seotional  area,  .26  sqaare  inch. 
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EUmntlon 
permoh. 

Sucoeasive 
ekogatloii 
perlBoh. 

Pennanent 
aet. 

SnooeMlve 

permanent 

Bet. 

Remarke.  * 

TotaL 

PerMnare 

258 

1,250 

2,600 

3,760 

6^000 

8.250 

7,500 

8,758 

10,000 

li;250 

12,500 

12,750 

iSooo 

18,250 
13.500 
18,750 
14.000 
14,250 
14,500 
14,750 

15,600 
16,750 
16;  000 
18,600 
17,000 
17,600 
1^000 
18,600 
12;  000 
12;  600 
20,000 
28;  600 

21,600 
22,800 

23,000 
23,600 
24,000 
24,600 
26,800 
29^800 
28;  000 
28;  600 
27,000 
27.608 
281000 
28; 600 
28;  890 

Pomds, 

1.000 
6,000 
10,000 

iSooo 

20,000 
86.000 
30.000 
86^000 
40,000 
AOOO 
50.000 
61,000 
62;  000 
63,000 
64,000 
66.000 
68,000 
67,000 
58,000 
60,000 
80.000 
81,000 
88,000 
83.000 
84,000 
08.000 
08,800 

72.000 
74,000 
71^000 
78;  000 
80,000 
83;  000 
84,800 
88;  000 
88;  000 
80,000 
02,000 
04.000 
88,000 
08.000 
100;  000 
102,000 
104,000 
108,000 
108,000 
110,000 
112.000 
114,000 
116^400 

0. 

.000188 
.000300 
.000487 
.000833 

!000887 
.001183 
.001300 
.001487 
.001838 
•    .001700 
.001787 
.001800 
.001838 
.001887 
.001000 
.001933 
.001887 
.802038 
.002133 
.002200 
.002387 
.002700 
.003687 
.006233 
.006687 
808000 
!000107* 
.010400 
.011738 
.013333 
.014700 
.016000 
.017887 
.010200 
.021287 
.022500 
.024087 
.027087 

'.031338 
.084187 
.087000 

'.0433 
.0M7 
.0687 
.0888 
.0738 
.1087 

0 

.000183 
.000107 
.000107 
.000188 
.000187 
.000167 
.000188 
.000187 
.000167 
.000188 
.000087 
.800087 
.000033 
.000033 
.000034 
.000038 
.000038 
.000^ 
.000088 
.000100 
.000087 
.000187 
.000333 
.000887 
.001888 
.001334 
.001433 
.001167 
.001233 
.001338 
.001880 
.001887 
.001300 
.001087 
.001638 
.802007 
.001233 
.002107 
.002400 
.001988 
.002338 
.003834 
.003838 
.008500 
.0028 
.0034 
.0100 
.0008 
.0100 
.0884 

Intk. 
OL 
0. 
0. 
0. 
0. 
0. 
0. 
•  8. 
0. 

Jntk, 

0. 

Initial  load. 
IQaatio  limit. 

• 

€^0iieral  nummary, 

TteflflaatreniKth  per  square  inoh  of  original  seotion ponnda..  116, 40A 

XUwticlimit  per  Moareineh of  original eeotion do —    81,000 

JOflBgation  per  incn  after  raptore inoh..    0.1800 

Bloii0fttlon  per  ineh  under  atratn  at  elutio  limit do 002200 

Seduction  in  diameter  at  point  of  rapture do  ...       .064 

Bednetion  in  area  after  mptnre,  per  oentnm  of  oziginal  aection 1&8 

Poeitlonof  rapture ".76fromneok 

Cbataelir  of  bcoken  mattob gnnnlar,  radiating  from  a  dnU  spot  at  the  olroomfennoe 

~  lonaehiOotlOM i •« ".IT,  ".11,  ".12 


302  TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS- 

Ko.  3062. 
Marks,  J,\^i 
Diameter,  ''.564. 
iSectioual  area,  .25  sqaare  inch. 


Applied  loads. 


T»-«-  r\:r^ 


Elongation 
per  Inch. 


Snocesaire 
eloDjration 
per  inch. 


Permanent 
set. 


Snocessive 
pennanent 


Bemarka. 


Pounda. 

1,250 
2,500 
8,750 
5,000 
6,2:70 
7.500 
8,750 
10, 000 
11,250 
12,500 
12, 750 
13,000 
JU,2:>0 
U,500 
13,760 
14.000 
14. 250 
14,500 
14, 750 
15.000 
15,500 
16,000 
16.500 
17,000 
17,500 
18.000 
18.500 
10,000 
19,600 
20,000 
20, 500 
21,000 
21,500 
22, 000 
2?,  500 
23,000 
23,600 
24,000 
2t,500 
25, 000 
25,500 
'A  000 
26,5  0 
27,000 
27,320 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20, 000 
25,000 
30,000 
35,  OUO 
40,000 
45,000 
50,000 
51,000 
62,000 
63, 000 
64,000 
65, 000 
56,U0U 
57,000 
{)8,000 
59.000 
60,000 
62,000 
04,000 
60,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,  COO 
84,000 
80,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100, 000 
102, 000 
104,000 
106,000 
10t<,000 
109,280 


Inch. 
0. 

.000100 
.000267 
.000400 
.000567 
.000733 
.000900 
.  001067 
.  001267 
.001467 
.  001700 
.  001733 
.001767 
.001800 
.001867 
.001900 
.002033 
.002133 
.002467 
.003500 
.005333 
.006500 
.007833 
.009100 
.010333 
.  011700 
.013200 
.014067 
.010167 
.017700 
.019333 
.021167 
.023033 
.025200 
.027333 
.029700 
.033000 
.035333 


.041833 

.046000 

.0500 

.0567 

.0633 

.0800 

.1100 


Inch, 
0. 

.000100 
.000167 
.000133 
.000167 
.000166 
.000167 
.000167 
.000200 
.000200 
.000233 
. 000033 
.000034 
.000033 
.000067 
.000033 
.  000133 
.OOOiOO 
.  0OU334 
.001033 
.  001833 
.001167 
.  001333 
.001267 
.  001233 
.001367 
.001500 
.001467 
.001500 
.001533 
.001633 
.001834 
.001866 
.  002167 
. 002133 
.  002367 
.003300 
.002338 
.003000 
.00  500 
.004167 
.0040 
.0067 
.0066 
.0167 
.0300 


Jn«A. 
0. 
0. 
0. 
0. 
0. 
0. 

.a 

0. 
0. 


Inch. 


Initlalload. 


Elastic  Umit 


TttisUe  strength. 


Oeneral  summarff. 

Tensile  strength  per  square  inch  of  orifi:inal  section pounds. .  10^  290 

Elastic  limit  per  square  inch  of  original  section do  ...    5&.{^ 

Elongation  per  iucn  afier  rapture inch. .    0. 1T67 

Elonrration  per  inch  under  strain  at  elastic  limit do 001900 

Keductiou  in  diameter  at  point  of  rupture do 084 

Reduction  in  area  after  rupture,  per  centam  of  original  section 27.6 

I  csition  of  rupture 1".45  fttjm  neck 

Cliara  ter  of  broken  surface granalar ;  silky  spot  at  ciroamfeienee 

Elongation  of  inch  sections ".11,  ".26*,  ".16 


TESTS   OF   IBOK,    STEEL,    AND   OTHEB   MATERIALS. 


3G3 


No..  3063. 
MarkB,  i«i!,Si 
Diameter,  ".664 
Sectional  area,  .25  square  inch. 


Applied  loads. 

■S^ST" 

SoccessiTe 
eioQ}EatiOD 
per  incb. 

Perm  Alien  t 
set. 

Snccessive 

permaD  nt 

set. 

Remarks. 

TotoL 

Per  MiiAre 
incb. 

- 

Fwnds. 
250 
1.250 
2.500 
8,750 
B^OOO 
6,260 
7,500 
8,750 
10,060 
12.250 
12,500 
12.750 
13,000 
13,250 
13,500 
13.750 
14,000 
H.2S0 
14.500 
14,750 
16,000 
15^500 
16,000 
16,500 
17,000 
17.500 
18,000 
18.500 
19.000 
19.500 
20,000 
20,600 
21,060 
21.500 
22.000 
22,500 
23.000 
23.600 
24,000 
24.600 
25.000 
25,5«0 
26,600 
26,600 
26,606 

Founds. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30,000 
36,000 
40,000 
45,000 
50.000 
51,000 
52.000 
63,000 
54.000 
66,000 
56.000 
57.000 
58.000 
60,000 
60.000 
62.000 
64,000 
66.000 
68,000 
70.0U0 
72.000 
74.000 
76.000 
78.000 
80.000 
82,000 
84  000 
86.000 
88,000 
90.000 
92.000 
94.000 
96,000 
98,000 
100.000 
102,000 
104,000 
106.000 
106,400 

Ineh. 
0. 

.00016) 
.000300 
.000467 
.000633 
.600800 
.000967 
.001138 
.001333 
.001500 
.001733 
.001767 
.00J833 
.002033 
.  00M033 
.003733 
.005067 
.605600 
.006133 
.006667 
.007367 
.068600 
.009900 
.011233 
.012700 
.014167 
.015833 
.017233 
.018033 
.020833 
.022500 
.024.^ 
.026667 
.028667 
.031033 
.034167 
.036667 
.040167 
.043000 
.0467 
.0533 
.0600 
.0667 
.1000 
.1067 

Inch, 
0. 

.000100 
.  000200 
.000167 
.009166 
.0001«7 
.(OiMf57 
.000166 
.000200 
.000167 
.000233 
.000034 
.000066 
.C00200 
.001000 
..100700 
. 001334 
.000533 
. 000533 
.  0005)4 
.  Ot  07.  0 
.  001233 
.0013«i0 
. 001333 
.001487 
.001467 
.1/01686 
.001400 
.001700 
.OOHtOi 
.  OOIC  .7 
.  001H33 
.  002:t.H 
.  002000 
.  «>2.1B6 
.  003134 
.002500 
.003500 

Itysh. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jneh. 
0. 

loltiaiload. 



:;:::;:::::  ::;:::;::: 

Elastic  Uroit. 

.::;::::;::. :::::::::: 

• 

i 

\ 

\ 

1 

1 

::;;:::::;:.i  ;::;::::: 

.00^733 

.  ( 028 
.0066 
.00j7 
.0067 
.0333 
.0067 

Tensile  strenjith. 

1                                           J 

Oeneral  SHmmary. 

TensQe  strengtb  per  sqnare  incb  of  oriffinal  section pounds..  106,400 

Blastic  limit  per  sqnam  inch  of  original  section  do. . . .    52, 000 

JBlongation  per  inch  after  rupture. iucb . .     0.  l.'SOO 

ElonxatJoii  per  incb  nnder  atniiu  at  elastic  limit do 001833 

Sednction  in  diameter  at  p«>int  of  rapture do 084 

Bednetinn  in  area  after  rapt  are,  per  centum  of  original  section 27.6 

Position  ot  rapture   ".95  fVom  neck 

Cbaracter of  l>roken  sarfaco^ granular;  silky  center 

EbMigaUon  of  incb  secUons  ".10,".13,".22» 
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TESTS   OF   IBON,  STEEL,  AND   OTHER   MATEKIAI^. 


Ko.  3089. 
Marks,  l?t?i 
Diameter,  ".664. 
Sectional  area,  .26  square  inch. 


AppUedlosda. 

perlnoh. 

SnoceMlTe 

Penuanent 

Mt. 

SnoceeslTe 

permanent 

aet. 

Total. 

Porsqiuffe 
ittok. 

Bemarka. 

Poundt, 
850 

f,SS 

8;  260 
7,500 
8;  760 
10,000 
11.260 
12,600 
12.760 
18,000 
18.260 
13,500 
13.750 
14,000 
14,260 
14.500 
14.760 
16.000 
15.250 

I5,noo 

1^760 
16,000 
18,260 
16,600 
17,000 
17,600 
18,000 
18,600 
19.000 
19,600 
20,000 
20.500 
21,000 
21,500 
22,000 
22.500 
28.000 
23.600 
24,000 
24,600 
23,000 
26^680 
28,000 
20,600 
27.000 
27.600 
28,000 
28,600 
29,000 
28;  140 

PoufMb. 
1,000 
6,000 

10,000 
15.000 
20,000 
26,000 
80,000 
86,000 
40.000 
46.000 
60.000 
61.000 
52,000 
58.000 
64.000 
66.000 
58.000 
67.000 
58.000 
59.000 
60,000 
61,000 
82.000 
88^000 
64,000 
66.000 
88,000 
88.000 
70,000 
72,000 
74,000 
78000 
78,000 
80.000 
82.000 
84.000 
88,000 

»;ooo 

90,000 

92,000 

94,000 

98,000 

98,000 

100,000 

102,000 

104,000 

108,080 

108,000 

110,000 

112,000 

114,000 

U8,008 

118,680 

InOL 
0. 

.000100 

'.00O4S8 

.000600 

.000800 

.001000 

.001200 

.001387 

.001633 

.001733 

.001767 

.001800 

.001838 

.001887 

.001900 

.001033 

.001967 

.002033 

.002087 

.002100 

.002138 

.002238 

.002300 

.0024.18 

.002700 

.004167 

.005600 

.007100 

.008167 

.009533 

.010800 

.  012107 

.013687 

.016167 

.016333 

.018000 

.019667 

.022000 

.023687 

.025600 

.028000 

.029833 

.032287 

,035167 

.088533 

.042187 

.046388 

.0538 

.0687 

.0667 

.0900 

.1067 

Inth, 
0. 

.000100 
.000167 
.009108 
.000167 
.000200 
.000200 
.000200 
.000167 
.000188 
.000200 
.000084 
.000038 
.0W033 
.000084 
.000033 
.000033 
.000084 
.000066 
.000034 
.000033 
.000033 
.000100 
.000067 
.000138 
.000267 
.001487 
.001433 
.001500 
.001067 
.001366 
.001267 
.001367 
.001500 
.001600 
.001168 
.001667 
.001667 

.001667 
.001983 
.002200 
.001888 
.002434 
.002900 
.003366 

!  004168 

.008987 

.0084 

.0100 

.0288 

.0187 

JfMJL 

0. 

0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit 

Tenstte  strength. 



...... ...... 



Chmeral  iummary. 

Tenaileatrengtli  par  aqnarainoh  of  original  Bootion ponnda..  116^680 

KlastiolimitperMoare  Inch  of  original  Motion do —    88,000 

Elongation  perinea  after  mptnre inob..    011687 

Elongation  per  inch  nnder  atrain  at  elaaticlimit do 002300 

Rednotion  in  diameter  at  point  of  mptnre do 114 

Bedaction  in  area  after  mptnre,  per  oentnm  of  original  aeotlon 80L4 

Poaitlon  of  mptnre l"fh»mneck 

Cbanoter  of  broken  anrlaoe granular;  aQkresiter 

^   lofinohaaotiona ".U,  "1%  "Jl* 


TESTS   OF   IBOX,  STEEL,  AND   OTHER   MA.TEBIA.L8. 


365 


No.  3090. 
Mark*,  5ft.^ 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

permdb. 

SaooMslve 
permoh. 

[PormAiieiit 
■eu 

SaooeMive 

permuieiit 

■et 

fiemarlu. 

ToUO. 

Persqnaie 
inch. 

PoWMif. 

850 

1.250 

8.600 

8,750 

6,000 

0.'850 

7.500 

8,760 

10,000 

11.280 

12.500 

12,760 

13.000 

13.250 

13,500 

13.750 

11.000 

14,290 

14.500 

14.750 

15.000 

Pimndt. 
1,000 
5.000 
10,000 
16,000 
80.000 
25,000 
80,000 
35^000 
40,000 
45,000 
50.000 
51,000 
62,000 
63.000 
54.000 
65.000 
56,000 
67.000 
58,000 
50,000 
OOlOOO 

Inek. 
0. 

.000188 
.000300 
!000467 
.000683 
.000800 
.000007 
.001133 
.001300 
.001407 
.001033 
.001667 
.001700 
.001767 
.001800 
.001807 
.001038 
.002000 
.002100 
.003200 
.004400 
!0058»8 
.007107 
.008500 
.000607 
.011107 
.012533 
.013833 
.015338 
.016800 
.018500 
.020233 
.022167 
.024000 
.02  183 
.028207 

030900 
'.033007 
.080067 
.040000 
.0433 
.0467 
.0507 
.0633 
.0700 
.1188 

Inch, 
0. 

.000138 
.000107 
.000107 
.000166 
.000107 
.000107 
.000160 
.000107 
.000107 
.000166 
.000031 
.000038 

000007 
1000038 
.000007 
.OOOuOO 
.000U07 
.000100 
.001200 
.001200 
.001433 
.001334 
.001338 
.001107 
.001500 
.001300 
.001300 
.001500 
.001507 
.001600 
.001788 
.001831 
.001883 
.002138 
.002134 
.002638 
.002767 
.003000 
.003338 
.0033 
.0034 
.0100 
.0066 
.0007 
.0488 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

ilMJL 

0. 

InitiAl  load. 
BlMtlo  limit. 

TeniiUe  strength. 





15.500    ;        O2;O06 
16,000    !        04.000 

10.500 
17.000 
17.500 
18.000 
18,500 
19.00« 
10.00« 
20.00« 
20,500 
21,000 
21.500 
22,000 
22,500 
28.000 
28.500 
24,000 
24.500 
25.000 
25,600 
20.000 
26^500 
27,000 
27,400 

06.000 
68.000 
70,000 
72,000 
74.000 
70.000 
78.000 
80,000 
82.000 
84.000 
80,000 
88.000 
00.000 
83,000 
04.000 
06.000 
08.000 
100.000 
102.000 
104^000 
106.000 
106.000 
100^800 



General  eummary. 

Tensile  streoKtli  per  squeie  inch  of  original  seotUm pounds..  109.800 

Xlastie  limit  per  square  inch  of  original  seotioa do 67,000 

Blonjeation  per  inch  after  mptore inch..    0.1400 

nanintion  per  inch  under  strain  at  elastio  limit do 003000 

Bedaotlon  in  diameter  at  point  of  mptare do .064 

Redaction  in  area  after  mptnre,  per  centnm  of  original  section 21.4 

PositioBOf  mptore r'.36  firom  neok 

diameter  of  broken  soT&oe granular;  silky  opot  near  the  oircnmference 

— L  of  ineh  seetions ".10,  ".20*.  ".12 


3  inch.  ly^eeL^'^'^^^^ 


Jfboj>  C^ 


Y JiSf' \ 


H  Ex  No  16  50, 1. 


TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 

HOOP  0». 

No.  2889. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


367 


Applied  loAdA.       I 


Total. 


Per  MQAre 
inob.  . 


,  JEloDKation 
p«rlnoh. 


SaooMsive 
alonj^fttion 
per  loeb. 


PenoMient 


SnocessiTO 

permanent 

set 


Semarks. 


PowadM. 
2S0 
1,250 
2,500 
3,750 
5,000 
^250 
7.500 
8,750 
10,000 
11.2:0 
11,500 
11,750 
UOOO 
12.250 
12.500 
12.760 
13.000 
1  {,  250 
13,500 
13,760 
14.000 
14,200 
14.500 
14.750 
1^000 
1S»SOO 
10,000 
10^500 
17,000 
17,500 
18,000 
18.500 
10.000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
2i,700 


Pound». 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
30.000 
36.000 
40  000 
45.000 
40.000 
47.000 
48.000 
4  J.  000 
50.000 
51,000 
62,000 
53,000 
54,000 
55.000 
50,000 
57.000 
58.000 
50,000 
00,000 
02,000 
•4.000 
00,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98,000 
98,800 


Inek, 
0. 

.000107 
.000367 
.000533 
.000700 
.000867 
.001033 
.001200 
.001367 
.001533 
.001567 
.001600 
.  00103:1 
.00I607 
.004700 
.001733 
.001767 
.001800 
.U01833 
.001867 
.  001933 
.002000 
.003233 
.00466T 
.000667- 
.008500 
.010333 
.  012167 
.013767 
.015467 
.017400 
.019667 
.021700 
.024  67 
.026667 
.029333 
.032433 
.036333 
.030667 
.045333 
.050667 
. 057333 
.0667 
.0867 
.1167 


Inch. 
0. 

.000167 
.000200 
.000166 
.000167 
.000167 
.0001C6 
.000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 


.000033 
.000034 
.000038 


.O0OOJ4 


.000067 

.00)233 

.001434 

.002000 

.001838 

.001838 

.001834 

.001000 

.001700 

.001033 

.00^267 

.  002033 

.002467 

.002500 

.002666 

.003100 

.0OJ90O 

.003334 

.0U5666 

.  005:i34 

.006666 

.009367 

.0200 

.0300 


Inek, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh. 


Initial  load. 


Blaatio  limit. 


Teniiile  strength. 


General  summary, 

TensOe  Btrength  per  aqoare  inch  of  original  section poanda..    98,800 

Blaatio  limit  per  ftonare  inob  of  original  section do  ...    57.000 

Elongation  p«»r  incn  after  ruQtare iuch..    0  2luO 

Kloocation  per  inch  under  strain  at  elastic  limit do OOJUOO 

Redaction  in  diameter  at  point  uf  rupture do  ...        .184 

Beduction  in  area  after  rupture, per  oentnm  of  original  section  64.0 

Position  of  rapture    ^ 1".55  fitjra  mck 

Character  of  bfolcen  surface fine,  »ilky 

Blongation  of  inch  sections '. 'MO,  ".38*.  ".15 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  2890. 
Marks,  'g^ 
Diameter,  '^664. 
SectioDal  area,  .25  square  inoh. 


Applied  kMdft. 


TotaL 


PerMoare 
inoh. 


BloBntion 
per  mob. 


SaooeedTe 
elonntioii 
perlnoh. 


PemiMient 


SaoeeeiiTe 


P9undi, 
360 
l,26t 
2.800 
8,760 
S,000 
0,260 
7,500 
8,760 
10.000 
11,250 
U,600 
11,760 
12,000 
12,260 
12,500 
12,750 
18,000 
13,250 
18,500 
18,760 
14.000 
14,250 
14,500 
14.750 
15,000 
15.500 
18,000 

ie,6co 

17,000 
17.500 
18.000 
18.600 
10.U00 
18,500 
20.000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,500 
25,000 
25^000 


hi 
S.0U0 

10,000 
15.000 
20,000 
28,000 


/IMJL 

a 

.000107 


.000438 


80,000 

.000007 

88,000 

.001100 

40.000 

.001287 

45,000 

.001438 

40.000 

.001407 

47,000 

.001500 

48.000 

.001587 

48.000 

.001000 

60.000 

.001038 

51.000 

.001087 

88,000 

.001700 

88,000 

.001738 

64,000 

.001707 

83.000 

.001800 

50,000 

.001807 

87,000 

.001888 

58.000 

.003087 

60.000 

.005338 

00,000 

.003338 

02,000 

.007848 

04.000 

.000238 

08.U00 

.011000 

08.000 

.012007 

70.000 

.014433 

72,000 

.010107 

74.000 

.018100 

70,000 

.020187 

78,000 

.022007 

80.000 

.024833 

82.000 

.027500 

84.000 

.030000 

88,000 

.083033 

88,000 

.036007 

80.000 

.041000 

02.000 

.040000 

84.000 

.051500 

88.000 

.0033 

88,000 

.0783 

100.000 

.1000 

100,240 

.1100 

0. 

.000187 
.000100 
.000100 


.000184 
.000200 

.000188 
.800107 
.000188 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


IniUia 


.000038 


.000033 
.000038 
.000034 
.000038 


.000068 
.001784 
.001008 
.001000 
.001500 
.001400 
.001707 
.001607 
.001708 
.001784 
.001038 
.002007 
.002500 
.002168 
.002607 
.002500 
.00.1088 
.003034 
.004388 


EImUc  limit. 


.005500 

.0118 

.0100 

.0207 

.0100 


Tensile  Btreagtfa. 


General  mmmary. 

Tensile  etiength  per  aqnue inch  of  original  section pounds..  10Q,1IS 

Elnstlo  limit  per  soosxe  inoh  of  original  section do —    67,000 

Elongation  per  inoD  after  rupture  inoh..    0.188T 

Elongation  per  inoh  under  strain  at  elastio  limit • do 001888 

Bednotion  in  diameter  at  point  of  rapture  do 144 

Reduction  in  area  after  rupture,  per  centum  of  original  section 44.8 

Position  of  luptore 1".20  flrom  neck 

Character  of  broken  surfaoe silky  ;«opened  crack  in  stem  neai  point  of  mptnre 

BloogatloB  of  inch  sections ".10,  «.80»,  ".lO 


TESTS   OF   IBOM,  STKKL,  AND    OTHER   MATEUIALS. 

Ko.  2891. 
Marks,  «j?'^ 
Diameter,  ".664. 
Sectional  area,  .26  square  inch. 
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Applied  loAdt. 

ElonKEtfon 
perincfa. 

SaccesalTe 
1  lonsatioii 
per  inch. 

Permanent 

•et. 

Soeceanive 

permanent 

6et. 

Remarlu. 

Total. 

Per  M  aare 
inoh. 

Pounds. 
250 
1,250 
2.500 
8,750 
5.000 
6,250 
7,5C0 
8,7.'iO 
10,000 
11.250 
11.500 
ll,7r4l 
12,000 
12,250 
12,500 
12.750 
13.UO0 
13.2.'iO 
13.500 
13.750 
14,00<1 
14,  250 
14,500 
11.  750 
15.006 
15,5U0 
16,000 
16.500 
17,  OOO 
17..'iOO 
18,000 
18,500 
19.0;0 
10,500 
211.000 
20,  :oo 
21.000 
21,500 
22,000 
22,500 
23.0OU 
23.500 
24,01)0 
24,500 
25,000 
29^410 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
46,000 
47.000 
4f*,0t0 
49.000 
50,000 
51,000 
52,000 
53.000 
54.000 
55.000 
56.000 
57,000 
58,000 
59,000 
60,0(0 
62.000 
64.000 
66,000 
68.0  0 
70.000 
72,000 
74.000 
.  76.000 
78.000 
80,000 
82.000 
84.000 
86,000 
88,000 
90.000 
92.000 
94.000 
96,000 
98.000 
100.  OOO 
101, 640 

Inch, 

0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.001000 
.001167 
.001333 
.001500 
.001533 
.001567 
.001600 
.001633 
.001607 
.001700 
.(01733 
.001767 
.001800 
.001833 

•.00-2000 
.003100 
.004867 
.005833 
.Ott7««67 
.0(8567 
.009933 
.011367 
.013000 
.014833 
.016533 
.018233 
.020233 
.022333 
.024600 
.027067 
.029687 
.032833 
.036(00 
.040167 
.044867 
.060000 
.0567 
.0667 
.0867 
.1207 

InelL 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.00  167 
.000033 
.000034 
.Oi/0033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000167 
.001100 
.001767 
.000066 
.001234 
.OuiSOO 
.001366 
.001434 
.001633 
.001833 
.001700 
.001700 
.0U2000 
.002100 
.002267 
.002467 
.002600 
.003166 
.003167 
.0Jm67 
.004700 
.00.U33 
.0067 
.0100 
.0200 
.0400 

Inch. 
0. 
0. 

S: 

0. 
0. 

r 

0. 

,. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 

• 

Tensile  strength. 

...i.  .  ...a.. 

General  Bummary, 

iflograTttj 7.8484 

neaa 20.03 

Tt-oaile  atrength  per  aqaare  inch  of  oriKlnal  section  poniids..  101,640 

SlaaUe  limit  per  aqoare inch  of  original  section do  ■•■    5.5.000 

EloDgalion  per  inoh  after  mptnre inch..    0.1933 

Elongation  per  inoh  onder  strain  at  elastic  limit do  ...  .0018.(3 

Bednetion  in  diameter  at  point  of  mpture do  ...        .144 

Eedoetlonin  ansa  after  rnptnie,  per  centum  of  ori^nal  section 44.6 

PociiioD  of  niptaxe r'.60froro  neck 

Cliaraeter  of  broken  aarfaoe ailky ;  60  per  cent,  of  surface  interspersed  with  fine  granulation 

IQongation  of  inch  seotiona t---"«)3,  ''.33*,  ".12 

Ex.16 ^24 


B- 
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370  TESTS   OF   IRON,  STEEL,  AND    OTUEK   MATEHIAL8. 

SECOND  HOOP  Ci. 

No.  3222. 

Marks,  y^i,^/ 

Diameter,  '^564. 

SectioDal  area,  .25  square  inch. 


Applied  loads. 


Total 


PerMQan 
inciL 


BluDgacion 
peruch. 


Sttcoeaaive 
elongation 
perinch. 


Pennanent 
i»et. 


SacoeasiTe 

pernianent 

aet 


Bemarka. 


POttfMtf. 

250 
1.250 
2.500 
8,750 
6,000 
6,2£« 
7.500 
8.750 
10,000 
11,250 
12,500 
12,750 
13,000 
13.250 
13.500 
18,750 
14.000 
14,250 
14.500 
14,750 
15,000 
15,250 
15,500 
15,750 
10,000 
16.500 
17,000 
17,500 
18.000 
18.500 
19,000 
19,600 
20.000 
20,500 
21,000 
21.500 
22,000 
22,600 
23.000 
23,600 
24,000 
24,500 
96^000 
25.500 
26,000 
26,600 
27,000 
27,500 
28.000 
28.500 
28,960 


Foundt. 
1,000 
6.000 
10.000 
15.000 
20.000 
26.000 
30.000 
85,000 
40,000 
45.000 
50,000 
51.000 
62, 000 
53,000 
54.000 
65.000 
66,000 
67,000 
58.000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
98.000 
100.000 
102,000 
104.000 
106.000 
108.000 
110.000 
112,000 
114,000 
116, 840 


Jneh. 
0 

.000100 
.000267 
.000438 
.000600 
.000800 
.000967 
.001133 
.001300 
.001467 
.001633 
.001700 
.001733 
.001767 
.001800 
.001867 
.001900 
.001933 
.001967 
.002000 
.002033 
.002133 
.0OM67 
.002733 
.003333 
.004533 
.005867 
.007067 
.008667 
.  OlOCOO 
.011667 
.013267 
.014000 
.016333 
.016833 


.020400 
.022167 
.023038 
.025667 
.027833 
.030200 
.038000 
.  034167 
.039667 


.047388 
.0533 


.0783 
.1067 


Inch, 
0. 

.000100 
.000167 
.000166 
.000167 
.00l>200 
.000167 
.000166 
.000167 
.000167 
.000166 
.000067 
.000033 
.000034 
.000033 
.O0mi67 
.000033 
.000033 

.oooa'i4 

.000033 


. OOOIOU 
.000334 
.000266 
.000600 
.001200 
.001334 
.001200 
.001600 
.001333 
.001667 
.001600 
.0007.33 
.001333 
.001600 
.002000 
.001567 
.  001767 
.001766 
.001734 
.002166 
.002367 
.002800 
.003167 
.003500 
.003166 


.005967 
.0067 
.0138 
.0334 


0. 
0. 
0. 
0. 

0. 

0. 

0. 

—.000033 
-» 000033 


Inch. 


Initial  load. 


-  .000033 
0. 


Elaatio  limit 


Tonailfl  strenstb. 


Oeneral  summary. 

Tonaile  atrenfl^h  per  aqnare  inch  of  orifrinal  aection ponnda..  11^^ 

Elastio  limit  per  aqnare  inch  of  origlDU  Motion do 6^<^ 

Blonfration  per  iaoA  after  rapture Inch..    0.1^ 

Sloniiation  per  inch  ander  atrain  at  elaatio  limit • do ^^ 

Bednotion  in  diameter  at  point  of  rapture do '^ 

Bednotion  in  area  after  raptnre,  per  centum  of  original  aeotion ^* 

Foaitlonofruptnw »*Mftmt^ 

GhaiaoterofbrokaninrtlMe gxannlari  alU7^*S 


SxThcTt.  iT^Ge^L  B.JO.^Rt^le 


^<3ConcL  Tioojy  C^kS 


-^r'eerc7t. 


^>^Gz^zZe 


V ^7.ez^  ^  - 


^ ^27^^^ ^ 


H  £x  No  16  50. 1. 


TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3223. 
Marks,  |^.<3 
Diameter,  "J56i. 
Sectional  area,  .25  square  inch. 
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Applied  loads. 

pertecb. 

SnooeMive 
elongation 
per  inch. 

Pennanent 
set. 

SnoceaalTe 
aet. 

Remarks. 

TotaL 

Peraooara 

Pdwult. 
250 
1,250 
2^500 
3,750 
6,000 
0.850 
7.500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
18,500 
13,750 
14,000 
14.260 
14,50l> 
14,760 
15,000 
15^600 
16.000 
161500 
17,000 
17.600 
18,000 
18,500 
19.000 
19,600 
20.000 
20,500 
21,000 
21,500 
2^000 
22.500 
28,000 
23,600 
24,000 
24,500 
26,000 

27.600 
28,000 

28,430 

FwmdM. 

1,000 
5^000 
10,000 
15,000 
20,000 
25^000 
30,00) 
85,000 
40,000 
45^000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
66,000 
57,000 
58,000 
69,000 
00,000 
62,000 
64.000 
66^000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82.000 
84.000 
80,000 
88,000 
90,000 
92,000 
94,000 

^Z 

100,000 
192,000 
104,000 
106^000 
108,000 
110,000 
112,000 
113,680 

Inch, 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000988 
.001100 
.001300 
.001467 
.001700 
.001733 
.001767 
.001600 
.001833 
.OU1900 
.001967 
.002033 
.002233 
.002700 
.008238 
.004067 
.005333 
.006500 
.007833 

009000 
.010838 
.011567 
.012933 
.014333 
.015838 
.017167 
.018838 
.020667 
.022067 
.023733 
.020000 
.08nM0 
.080200 
.038667 
.036333 
.039667 
.043000 
.046767 
.0583 
.0600 
.0700 
.1000 

0. 

.000100 
.000167 
.000160 
.000167 
.000167 
.000166 
.000167 
.000200« 
.000107 
.000833 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000066 
.000200 
.000467 
.000533 
.000684 
.001266 
.001167 
.001333 
.001167 
.001883 
.001234 
.001366 
.001400 
.001500 
.001334 
.001666 
.001834 
.001400 
.001606 
.002267 
.002000 
.002200 
.002407 
.003066 
.003884 
.003333 
.003767 
.006533 
.0007 
.0100 
.0800 

0. 
0. 
0. 
0. 
0. 
0. 
•0. 
0. 

Inch. 
0. 

IniUalload. 
Elastlo  limit. 

Tensile  strength. 





• 

* 







QeMTol  mmmary. 

TeosOe strength  per  square  inch  of  orleiiial  section pounds..  113,680 

BaatSc  limit  per  squire  inch  of  originaTnection do —    57,000 

Elongation  per  inott  aftor  niptnre inch..    0.1433 

Elongation  per  inch  under  strain  at  elastic  limit do 002033 

Bednetlon  in  diameter  ftt  point  of  ruptnre do 094 

Bednetlon  in  area  after  rapture,  per  centum  of  original  section 30.0 

Position  of  rupture at  middle  of  stem 

Obaiacterof  broken  surface granular;  silky  centt^r 

BkmgatiottoniMliseotloiia. ».,.,,,, , ,,.,...,....".10,  ".24*.  ".01? 
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TESTS   OF   IBON,  STEEL,  AMD   OTHEB  MATEBIAL8. 


Marks,  |^.S 

Diameter,  ".664. 

Sectional  area,  .25  square  inch 


No.  3224. 


Applied  losda. 

VlAVKVatlAX 

SncoessiTe 
eloDKAtion 
per  inch. 

Permanent 
•et 

SacceMlve 

Totol. 

Peraqnaie 
indi. 

per  inch. 

Remarks. 

POMfldf. 

250 
1,250 
2,600 
8,750 
5^000 
6,250 
7.500 
8,760 
10,000 
11,250 
12,500 
12,760 
18,000 
18,250 
13,509 
18,750 
14,000 
14,250 
14,500 
14.760 
15,000 
1^500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,600 
19.000 
19.500 
20,000 
20.500 
21,000 
21,600 
22,000 
22,509 
23.000 
23.600 
24,000 
24,500 
25,000 
25,600 
26,000 
26.500 
27,000 
87.600 
27.560 

Ptnmdi, 

1.000 

6.000 

10  000 

Inch, 
0. 
.00C167 

Inch. 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
. 000167 
.000133 
.000167. 
.000167 
.000233 
.000033 
.000034 
.000100 
.000233 
.000333 
.000600 
.000500 
.000500 
.000534 
.000566 
.001434 
.000966 
.001267 
.001400 
.001133 
.001367 
.001700 
.OOUOO 
.001567 
001700 
.001633 
.001367 
.001033 
.001967 
.002166 
.002400 
.002707 
.002000 
.0017 
.0050 
.0033 
.0117 
.0066 
.0067 
.0300 
.0067 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jneh, 
0. 

Initial  load. 

15;  000    ,      .000500 
20,000          .00l>667 
25^000          .000833 
80.000          .001000 
86,000          .001133 
40,000          .001300 
46,000          .001467 
50,000          .001700 
51,000    >      .001733 
52,000    !      .001767 
53,000    i      .001867 
54.000          .002100 
56.000          .002433 
56,000          .003033 
57,000    ;      .003533 
58,000    j      .004033 
59.000          .004567 
60,000          .005133 
62,000          .006567 
64,000          .007533 
66.000            008800 
68,000          .010200 
70. 000          .  011333 
72,000            m97iA 

^ 

Elaatio  limit. 

74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86.000 
88,000 
90.000 
92,000 
94,000 
96,000 
96.000 
100,000 
102,000 
104,000 
106^000 
108,000 
110.000 
U0.200 

.014400 

.015500 

.017067 

.018767 

.  020400 

.021767 

.023700 

.025667 

.027833 

.030233 

.033000 

.035000 

.0307 

.0417 

.0460 

.0567 

.0633 

.0700 

.1000 

.1067 



Tensile  strength. 

General  summarjf. 

flcjravity :::::::v:vjv:."v::.:::v^  '»S 

Tensile  strength'per  square  inch  of  originai  section poraids. .  11J»  JJJ 

Blastlclimit  per  square  inch  of  original  section t'C"   o  r«7 

Slougation  per  incn  after  rupture mch-.    »•'• 

Elongation  per  inch  under  strain  at  elastic  limit J* ^^L^ 

Bcdnction  in  diameter  at  point  of  rupture do —      •    ^ 

Keduction  In  area  after  rupture,  per  centum  of  original  section -'ii'^ ^k 

Position  of  rupture V    -'Mw^^ftf 

Character  of  broken  surface granular;  silky  «»/« 

BkngAttonofiDoh  seottoiis , ".21% ".la* 


TESTS   OF   IKON,  STEEL,  AND    OTUEU    MATEBIAL8. 


373 


ITo.  3226. 
Marks,  5Kj.Cf 
Diameter,  ^'.564. 
SectioDal  area,  .25  square  inch. 


Applied  load!. 

l>eriiioh. 

SaooMsive 
eloDfrfttlon 
per  inch. 

aet. 

Saccoanire 

permaueut 

aet 

Reinarka. 

Total 

Per  nqiiare 
inoh. 

PbundM. 
250 
1,250 
2.500 
8.750 
5,000 
6.250 
7.506 
8.750 
10.000 
11.2.10 
12.500 
12,750 
13.000 
13.250 
13,500 
13,750 
14,000 
14.250 
14.500 
14.750 
15.000 
15.250 
15.600 
16.750 
16.000 
16.500 
17,000 
17.500 
18.000 
18,500 
19  000 
19.500 
29,000 
20.500 
21.000 
21.500 
22,000 
22.600 
23.000 
28.500 
24.000 
24.600 
25.000 
26.600 
26.000 
28.500 
27,000 
27.500 
28,000 
28.500 
29.000 
28^190 

Pounds. 

1.000 

6.000 

10.000 

15,0.»0 

20.000 

25,000 

80.000 

36.000 

40.000 

46.000 

60.000 

61.000 

62.000 

63.000 

54.000 

66,000 

66.000 

57.000 

68,000 

69,000 

60.000 

61,000 

02,000 

63.000 

64.000 

66,000 

68  000 

70,000 

72,0«J0 

74,0i>0 

76,000 

78.000 

80,000 

82,000 

84.000 

88.000 

88,000 

90,000 

92,000 

94.000 

96,000 

98.000 

100.000 

102.000 

104.000 

106.000 

108.  OUO 

110^000 

112.000 

114.000 

U6.000 

116,700 

Inch. 
0. 

.000100 
.00<'2«7 
.000433 
.000600 
.000767 
.000933 
.001100 
.001267 
.001433 
.001600 
.001633 
.001667 
.001733 
.001767 
.001800 
.001838 
.001887 
.OOlWiO 
.001967 
.002133 
.002900 
.002767 
.003167 
.003733 
.004900 
.C06J33 
.007233 
.008500 
.009867 
.011167 
.012500 
.013833 
.015200 
.016600 
.018267 
.O-JOIOO 
.Ol»2000 
.023333 
.025500 
.027500 
.029667 
.  032167 
.6:i5«.67 
.0.^8667 
.0417 
.0150 
.0500 
.0:67 
.0fi67 
.0867 
.1100 

Ineh. 
0. 
.000100 
.000167 
.000168 
.000167 
.  000107 
.000166 
.000167 
.000167 
.000106 
.000167 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.001034 
.000033 
.000067 
.000160 
.000167 
.000467 
.000400 
.000666 
.001167 
.001433 
.000900 
.001267 
.001867 
.001300 
.001333 
.001333 
.001367 
.001400 
.001667 
.001H33 
.001900 
.001333 
.0021 67' 
.002000 
.002167 
.002500 
.003:^00 
.003000 
.003033 
.0033 
.0050 
.0067 
.0100 
.0200 
.0238 

Ineh. 
0. 
0. 
0. 

0. 

0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Blaatio  lim^t 





::::::::::::  ::::::::: 

...:;; 

••*■ 

i 

1 

Tensila  streofftb. 

General  eummary. 

Tensile  fltrenflrth  per  aqnani  fneh  of  orifffnal  aection ponnda..  116,760 

Elavil   limit  p«r  aquare  inoh  of  original  section do....    59.000 

Elonsatioo  per  inch  after  rtiptnre inch..    0.1567 

.Kloninttion  per  inch  nnder  atrain  at  flastto  limit Ao  ...  .001967 

Bednrtioo  in  diameter  at  point  of  rnptnre do 091 

Redaction  in  ar<«  after  rupture,  per  centum  of  original  section 30.6 

Position  of  naptnre ".85  from  neck 

Character  of  brui^en  aarfaoe granular;  silky  renter 

EhmgaUan  of  Inch  aoctioiia ".23^  ".12,  ".12 


374  TESXfi   OF   IBON|  BTEKL,  AND   OTH£&   MATERIALS. 

Ko.  3226. 

Marks,  liVd 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Per  Mmare 
incQ. 


Elongation 
per  inch. 


Saccessive 
elongation 
per  inch. 


Permanent 


Succeasive 

permanent 

aet. 


Bemarka. 


Pound*. 

250 

1,250 

2,600 

8.750 

6,000 

6,290 

7,600 

8.760 

10.000 

11,250 

12,600 

12,760 

18.000 

18,250 

13.600 

18,750 

14,000 

14,250 

14,500 

14,750 

16.000 

16.250 

15,500 

15.760 

ie.ooo 

16,500 
17,000 
17.500 
18,000 
18,600 
19,000 
10,500 
20.000 
20.500 
21.000 
21,600 
22,000 
22,600 
23,000 
23.500 
24,000 
24,600 
25.000 
26.600 
20,000 
26.500 
27.000 
27,500 
28,000 
28,600 
29.000 
29,000 


Poundt. 
XOOO 
5,000 
10,000 
16,000 
20,000 
26.000 
80,000 
85^000 
40.000 
45,000 
60,000 
61,000 
62.000 
68.000 
64.000 
66,000 
66.000 
•  67, 000 
68,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
02,000 
04,000 
06,000 
08.000 
100,000 
102,000 
104.000 
106.000 

loaooo 

110.000 
112.000 
114,000 
116.000 
116,240 


0. 

.000167 
.000388 
.00050) 
.000667 


.001000 
.001200 
.001367 
.001538 
.001700 
.001767 
.001800 
.001838 
.001867 
.001938 
.002000 
.002100 
.  002167 
.002200 


.002367 
.002667 
.003100 
.003467 
.004833 
.006000 
.007333 
.008467 
.009700 
.011167 
.012167 
.013500 
.015033 
.016667 
.018000 
.010633 
. 021333 
.023000 
.025000 
.027167 
.029700 


.035667 


.042U0O 

.045500 

.0500 

.0567 

.0700 

.0900 

.1000 


Inch, 
0. 

.000167 
.000166 
.000167 
.000167 
.000167 
.000167 
.000200 
.000167 
.000166 
.000167 
.000067 
.000083 
.000033 
.000084 
.000066 
.000067 
.000100 
.000067 
.000038 
.000038 
.000134 
.000300 
.0fl0433 
.000367 
.001366 
.001167 
.001338 
.001134 
.001238 
.001467 
.001000 
.001838 
.001538 
.001534 
.001438 
.001588 
.001800 
.001667 
.002000 
.002167 
.002533 
.008183 


.002838 


.0046 
.0067 
.0183 
.0200 
.0100 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initial  load. 


.000033 


.000083 


Blaatio  limit. 


Tensile  strength. 


Omeral  iummarfi. 

Tensile  strength  per  square  inch  of  original  section ]»onnds..  H^JJ! 

Elastic  limit  per  square  inch  of  original  section do —    60,0w 

Elongation  per  inch  afterraptnre ineh..    OJ50D 

Elongation  per  inch  under  ptrain  at  elastic  limit do ^M)^£ 

Reduction  in  diameter  at  point  of  rupture    do....      -^ 

Bednction  in  area  after  rupture,  per  centum  of  original  section 1 3^* 

Position  of  rupture 1«.60  from  neck 

Character  of  broken  surfaoe granular;  silky  cento 

Elongation  of  inch  seotiona .....^ ".08,  ".i6»,  "J* 


TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 


375 


No.  3227. 


Harks,  £%  Si 

Diameter,  ^'.564. 

Sectional  area,  .26  square  inch. 


AppUedkMdt. 


TotaL 


Par 


mqvara 
Inon. 


BlODCfttiOll 

peruoh. 


SnoeeMlre 


PeraiRnent 
•et. 


SuooeMiTe 
pennmifliit 


BwnMki. 


2B0 
1.M0 
S,SOO 

8,750 
fi^OOO 
e.250 
7.600 
8^750 
10.000 
11.S50 
12.600 
12.750 
13.000 
18,250 
13,500 
18,750 
14,000 
14,260 
14.600 
14.750 
15.000 
16^500 
10,000 
10.600 
17.000 
17.500 
18.000 
18.500 
19.000 
19.600 
80,000 
20.500 
21,000 
21.500 
22,000 
22.500 
23,000 
23.600 
24.000 
24,500 
25.000 
25.500 
20,000 
28,500 
27,000 
27.500 
28.000 
28^099 


Pwmda, 
1,000 
6,000 

10,000 
15.000 
20.000 
26.000 
80.000 
85.000 
40.000 
45,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
60.000 
67.000 
68.000 
59,000 
60.000 
02,000 
84.000 
60.000 
68.000 
70,0(« 
72,000 
74.000 
70.000 
78,000 
80,000 
82,000 
84.000 
88.000 
88^000 
90.000 
92.000 
94.000 
96,000 
9R.0OO 
100. 000 
102.000 
104.000 
106,000 
198.000 
110,000 
112,000 
112,080 


Jim*. 


.000633 
.000700 


.001087 
.001288 
.001400 
.001600 
.001707 
.001800 
.091807 
.001933 
.002000 
.002200 
.003000 
.003500 
.004133 
.004507 
.005007 


.007500 
.008307 
.009888 
.011134 
.012500 
.013567 
.015000 
.016500 
.018033 
.019700 
.021333 
.023033 
.025033 
.027333 
.030000 
.032500 
.035000 


.041667 

.0460 

.0500 

.0507 

.0633 

.0738 

.1000 

.1007 


i«Ml. 


.000107 
.000160 
.000107 
.000107 
.000200 
.000166 
.000107 
.000200 
.000167 
.000033 
.000067 
.000000 
.000067 
.000200 


Jntk, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Intk. 


Initial  load. 


.000500 
.000633 
.000434 


.001300 
.001133 
.001067 
.001266 
.001300 
.001367 
.001067 
.001483 
.001600 
.001538 
.001667 
.001633 
.001700 


.002300 
.002007 
.002500 
.002500 
.003833 


.0033.33 

.0050 

.0007 

.0006 

.0100 

.0267 


JBlastio  limit 


Tensile  strength. 


GfmoraZ  vummary. 

Tensile  streogthpenqnamlndh  of  oriffinftlseotion ponnds..  112,080 

Elsstio  limit  per  sqiurB  inch  of  oflginni  seotion do....    64.U00 

SlonfsUon  per  inen  nfter  raptare inch..    0. 1600 

Slonxstion  per  inch  nnder  strain  at  elastio  limit do 002000 

Redneiion  in  diameter  at  point  of  mptare   do 094 

Bfedactkmin  area  after  mptoxe,  per  centnm  of  original  section 80.0 

Position  of  roptnre l".56fromneok 

.  Cbsracterof  broken  snrfaoe granalar;  silky  center 

KlongaUonof  inehseeilona 'Ml,  ".25*,  ".12 


376  T£8TS   OP   IRON,  STEEL,  AND   OTHEfi   MATERIALS. 

ITo.  3137. 

Marks,  iV/ 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


Applied  londs. 

ElongRtion 
permoh. 

SncceAsive 
elongation 
per  inch. 

PenoMient 
■eC 

SDCcewive 

pemiMient 

■et 

1 

TotAl. 

Per  sqiuie 
Inob. 

Semarkt. 

1 

Pound§. 
2a0 
1,2.^0 
2,500 
8,750 
6,000 
6.260 
7.500 
8,750 
10,000 
11. 250 
12,500 
12,750 
13,000 
13,260 
13,500 
13,750 
14,000 
14,260 
14,600 
14,750 
l.'i.OOO 
15.250 
15,500 
15,750 
16.000 
16.250 
16,500 
16,750 
17,000 
17,260 
17,500 
18,000 
18.500 
19.000 
19.500 
20,000 
20,500 
21.000 
21.500 
22.000 
22,500 
23,000 
28,500 
24,000 
24,500 
26.000 
25,600 
26,000 
26,600 
27,000 
27,500 
28.000 
28,500 
29.000 
29,400 

Poundi. 

1,060 

6,000 

10,000 

16,000 

20,000 

25,000 

30,000 

85.000 

40,000 

45,000 

60,000 

61.000 

62.000 

63,000 

64.000 

65,000 

66,000 

67.000 

58,000 

60.000 

60.000 

61,000 

62.000 

63.000 

64.000 

65.000 

66,000 

67, 000 

68,000 

69,000 

70.000 

72,000 

74.000 

76.000 

78.000 

80,000 

82.000 

84.000 

86,000 

88.000 

90.000 

02.000 

94,000 

06,000 

98,000 

100.000 

102,000 

104,000 

106,000 

108.000 

110,000 

112,000 

«114,000 

116,000 

117,600 

Ineh. 
0. 

.000138 

.000267 

.000433 

.000567 

.000700 

:  000900 

.001033 

.001200 

..)01367 

.001567 

.001000 

.001633 

.001667 

.001700 

.001733 

.001767 

.001800 

.001833 

.001900 

.001907 

.002000 

.Ol>2167 

.002367 

.002738 

.003100 

.OOS-W 

.004033 

.004633 

.005233 

.005X33 

.007067 

.008333 

.0096.13 

.010967 

.012300 

.013700 

.016300 

.016667 

.01K267 

.020000 

.021700 

.023667 

.  025733 

.027733 

.030167 

.0333 

.0367 

.0400 

.0433 

.0467 

.0533 

.0600 

.0700 

.0067 

InA. 
0. 
.000138 

.000134 

.000166 

.000134 

.000133 

.000200 

.000133 

.000167 

.000167 

.000200 

.000033 

.0001^ 

.000034 

.000033 

.0000.18 

.000034 

.000033 

.000033 

.010067 

.000067 

.000033 

.000167 

.000200 

.000366 

.000367 

.000467 

.000466 

.000600 

.000600 

.000600 

.001234 

.001266 

.001300 

.001334 

.001338 

.001400 

.001600 

.001367 

.001600 

.001733 

.001700 

.001967 

.0021-66 

.00.000 

.002434 

.003188 

.0034 

.0033 

.0033 

.0034 

.0066 

.0067 

.0100 

.0267 

Inch. 
0. 
0. 
0. 

0. 

-.000038 
—.000033 
~.  000083 
—.000033 
—.000033 

Inch. 
0. 

1 
Inltialloiid.                  ' 

— .'60O083 
0. 
0. 
0. 
0. 

ElMtlc  limit. 
TenaUe  ftirengib. 



..1 

General  nmnuirif. 

Tentfle  Mrpn^tb  per  square  inch  of  original  oeotion ponnde..  l]y«JJ5 

BlftHtio  limit  ptTsanarn  inch  of  original  section •- »lo  ...    Ji.JJ. 

Elongation  per  incn  atter  mptnre inch..    j^^J 

Elongation  per  inch  under  strain  at  plasticlimit do OCWW 

Bedaction  In  diameter  at  point  of  ruptore do —      J! 

Rednction  in  area  after  raptnre,  per  centum  of  original  section ••      ^l 

Position  (If  mptnre 7. ".OOfrwnaefi 

Character  of  broken  surface granular;  dulloeaw 


TESTS   OF    IRON,  STEEL,  AND   OTHER   MATERIALS. 
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No.  3138. 


Marks   8R1C1 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


POiHUU. 

250 
1,250 
%SM 
8.750 
Si.  000 
0.250 
7,600 
8,750 
10,000 
11.250 
12»500 
12,7bm 
13.000 
13.250 
13,500 
13.750 
14,100 
14,250 
14.500 
14.750 
13,000 
15.250 
15.500 
15.750 
13,000 
13,250 
13,500 
17,000 
17.500 
18,0:K> 
ia500 
19.000 
19,500 
99.000 
99.500 
21.('00 
21.500 
23.000 
22.500 
28,000 
23.500 
24.0CO 
24.500 
95,000 
25.500 
23,000 
23,500 
27.000 
27,500 
23,000 
28,100 


Peraqaaro 


Moa: 

DOO. 


Pwmdt, 
1,000 
6.000 

10,000 
15.000 
30,000 
25,000 
80,000 
86,000 
40.000 
45^000 
50,000 
51,000 
52,000 
58,000 
64,000 
66,000 
60.000 
67,000 
68,000 
50,000 
00.000 
01.000 
82,000 
63.000 
64,000 
85,000 
80,000 
88.000 
70,000 
72.000 
74,000 
76.000 
78,000 
80,000 
82.000 
84.0V0 
86,000 
88.000 
80.000 
83,000 
84.000 
86.000 
88,000 
100,000 
102,000 
104.000 
106.000 
108,000 
110.000 
112,000 
112,400 


Xlomcatlon 
per  inch. 


0. 
.000007 


.000587 


.001033 
.001233 
.001400 
.001700 
.001733 
.0M787 
.001800 
.001867 
.0018:i3 
.OU2000 
.002467 
.002700 
.003233 
.003667 


.005333 
.005838 
.006338 
.007033 


.008533 

.OlOtiOO 

.012167 

.013500 

.015000 

.016600 

.018000 

.010^ 

.021338 

.023400 

.025333 

.027667 

.029867 

.032333 

.035387 

.0383 

.0400 

.0433 

.0633 

.0600 

.0700 

.0900 

.1067 


SnccaMiTO 
elongation 
per  inch. 


Ineh. 


.000138 
.000200 
.000167 
.000133 


.000133 
.000208 
.000167 


.000033 
.000067 
.000033 
.000U67 
.000167 
.000233 
.000538 


.000400 
.000600 
.00U666 


.800700 

.001300 

.001200 

.001267 

.001367 

.001333 

.001500 

.001600 

.001400 

.001838 

.001500 

.00:067 

.001983 

.002334 

.002200 

.002406 

.003034 

.002033 

.0017 

.0033 

.0100 

.0067 

.0100 

.0200 

.0167 


Pennaneat 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0.  . 


SaooeaslTe 
permanent 

set 


Inch. 


Remarks. 


Initial  load. 


SUMtlo  limit. 


Tensile  strength. 


General  summary. 

Trn^lle  sCienirth  per  square  inch  of  original  section ponnds.. .  112, 400 

Elaei  ic  limit  per  aqnare  inch  of  original  section do 56, 000 

EloDfsation  per  in<:h after  mptore inch...    0. 1367 

Elongai ion  per  inch  under  strain  at  elastic  limit do       .  .002000 

Reiioction  in  diameter  at  point  of  rapture  do 084 

Kedaotion  fa  area  after  rupture,  per  centum  of  original  section 27.6 

Position  of  rupture •  ■  • 1".20  from  neck 

CHmneterof  broken  surface granular;  dall  spot  at  circumference 

EkingaUon  of  inch  seeUona ".20,  •  ".14  ".07 

Diameter 'Mfkon  point  of  rupture ".4i 


878 


TB8T8   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 


Marks,  |¥.^ 

Diameter,  '^564. 

Sectional  area,  .26  sqaare  inch. 


No.  3139. 


Applied  IcMda. 


TotaL 


Pvaonan 
Inoh. 


BUmgatioii 


BlongKioi 
permolL 


Saooenive 
dongattoi 
perniolk. 


Permuient 


SnooeasiTe 


A.         pemiAiimt 

■^  aet 


Bemarki. 


iVufMlf. 

260 
1«3S0 

2,000 
8,750 
5,000 
e.250 
7,500 
0^760 
10,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,500 
12,750 
18,000 
18.26*' 
18,500 
18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
16,600 
10,000 
10,500 
17,000 
17.000 
18.000 
18,500 
19.000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
25,000 
25,600 
20.000 
20,500 
27,000 
37,600 


PoiMldt. 

1,000 

^ooo 

10,000 
IS.  000 
20,000 
86.000 
80,000 
85,000 
40,000 
45,000 
40,000 
47,000 
48,000 
48,000 
50,000 
51,000 
62,000 
68,000 
64,000 
65,000 
68.000 
57,000 
58,000 
59.000 
00.000 
02.000 
04,000 
00,000 
68.000 
70.000 
72,000 
74,000 
70,000 
78.00U 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
04,000 
00,000 
08^000 
100,000 
102,000 
104,000 
100,000 
108,000 
110,000 


.000187 


.001000 
.OOUOT 
.001307 
.001583 
.001667 
.001000 
.001638 
.001007 
.001700 
.001788 
.001887 


.000107 
.000106 
.000107 
.000107 
.000106 
.000107 
.000107 


Initial 


.000106 
.000084 
.000033 


.003033 
.003000 
.004033 
.004533 
.005107 
.006000 
.006107 
.007338 
.00b700 
.008883 
.011107 
.012600 
.018838 
.015400 
.018700 
.018307 
.020000 
.021607 


.000084 
.000038 
.000083 
.000134 
.000100 
.001000 
.000607 
.000438 


limit 


.025000 
.027888 


.000034 
.000438 
.000567 
.001100 
.001307 
.001188 
.001884 
.001338 
.00139 
.001607 
.001300 
.001007 
.001038 
.001687 
.001800 
.002007 


.082600 

.035007 

.0307 

.0400 

.0438 

.0583 

.0000 

.0007 

.0767 

.1007 


.002167 

.002500 

.003107 

.001033 

.0083 

.0033 

.0100 

.0067 

.0007 

.0100 


Tenaile  •tzvDgth. 


Oeneral  summarjf. 

Tensile  itreDgth.peraqiuure  inch  of  oriKlnalBeotion poands..  IKKJJJ 

ElMtlo  limit  per  8<tuftre  inoh  of  seotlon do —    ^'«!S 

Elongation  per  inch  after  rnptare Inoh.     0.]|^ 

Eloi< gallon  per  inoh  nnder  strain  at  elastic  limit do 0017» 

Bednction  in  di*meter  at  point  of  mpture do ** 

Bednction  In  area  after  mptare,  per  centum  of  origbial  section *^>* 

Position  of  mptnre at  middle  of  tteo 

Character  of  broken  snrlhoe granular;  dnil  center 

Elongation  of  inch  lectlona ".10; ''.27«, *.U 


S-tnxi^  ^ie^eZ  -^.-Z7.^z/Ze 


JToo2>  Oe 


Jl 


H  Ex  No  16  50, 1. 
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No.  2968. 
Marks,  '$;^« 
Diameter,  '^564. 
Section     area,  .25  sqaare  inch. 


Bloncatioo 
per  inch. 

SnooMdve 
elongation 
perlnch. 

Permanent 
■et. 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Saeoeoeiye 
permanent 

Bemarka. 

Total. 

'"jisr 

Poundi. 
250 
1.250 
2,600 
8.780 
8^000 
6.250 
7.500 
a750 

laooo 

11,260 
12,500 
12,750 
13,000 
13,290 
18,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
IS.  500 
16,000 
16.500 
17.000 
17.500 
18,000 
18;  500 
19.000 
19,500 
20  000 

Pwmd$. 

1.000 

5,000 

10.006 

15,000 

•20,000 

25.000 

80,000 

35.000 

40,000 

45.000 

50.000 

51.000 

52,000 

53,000 

IfUk. 

0. 

.000133 
.000300 
.000467 
.000633 
.000880 
.000967 
.OOIJOO 
.001367 
.001567 
.001733 
.001767 
.001833 
.001M7 

Inch. 
0. 

.000133 
.000167 
.600167 
.000166 
.000167 
.000167 
.000233 
.600167 
.000200 
.000166 
.000034 
.000066 
.000034 
.000033 
.000033 
.000067 
.000038 
.000034 
.000066 
.001067 
.004800 
.001338 
.001334 
.001500 
.001733 
.001938 
.002107 
.001500 
.001900 
.002100 
.002500 
.002333 
.002667 
.002900 
.003500 
.003967 
.004700 

009933 
.006938 
.014367 
.0200 
.0834 

Jnek, 
0. 

Initial  load. 
ElaatioUnit 

Tensile  strength. 

54.000    1      .001900 
55,000          ,001933 
56.000    1      .ftt20Q0 

87,000 
58,000 
50,000 
06,000 
88,000 
84,000 
06,060 
68.006 
70;  000 
73,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
88,000 
88;  000 
90;  000 
82.000 
•4,000 
90,000 
98,000 
100;  000 
102,000 
103,080 

.002033 
.002007 
.008188 
.003100 

.009338 

.010667 

.012167 

.013800 

.016838 

.018000 

.019500 

.021400 

.023500 

.026000 

.028338 

.031000 

.683900 

1887400 

.041367 

.046007 

.052000 

.056038 

.0783 

.0938 

.1267 

!    20^500 
1    31.800 
'    21,500 
23;  060 
22,500 
23,000 
28.580 
24,000 
21,500 
25,000 
26,500 
25^770 

General  tttmrnary. 

TeaaOeatreDgthperraqnareinoh  of  orlcinal  section ponada..  103.080 

Slaatio limit  per  amuKO  inoh  of  original  section do....    50,000 

Elongation  per  inch  ftfterniptiire.... inch..    0.1733 

Slongatioa  per  inch  nnder  strain  at  elastic  limit do 002138 

Itednction  in  diameter  at  point  of  mptnre 114 

Bednction  in  area  aOer  raptnret  per  oentnm  of  original  section  36.4 

Position  of  mptore ".65  from  neck 

Character  of  broken  aarfkce sUky 

Elongation  of  inch  aeotlima ".28*,  ".12,  ".12 


380  TgSTS   OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  2969. 
Marks,  «5'<f* 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  loAdt. 

BlongatioD 
per  inch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Successive 

Total 

Per  M  nan 
inok. 

permaDenl 
set 

Remarks. 

PoundM, 
S&O 
1,260 
2,506 
8.750 
6,000 
6,250 
7,600 
8,750 
10,000 
11,250 
11,500' 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13.250 
13.60U 
18.750 
14,000 
14,260 
14.600 
14, 7oO 
15,000 
15.250 

Pound». 
1,000 
6,000 
10,000 
15.000 
20.000 
26.000 
30,000 
36.000 
40,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67.000 
68  000 
69.000 
60,000 
61,000 
62,000 
64.000 
06,000 
68,000 
70. 000 
72,000 
74.000 
76.060 
78.000 
80.000 
82.000 
84.0(H) 
80.000 
88.000 
90.000 
92,000 
94.0U0 
96.000 
98,000 
100,000 
102,000 
103,120 

Ineh, 
0. 

.000167 
.000333 
.000500 
.000667 
.000838 
.001000 
.001167 
.001367 
.001533 
.001567 
.001633 
.001067 
.001700 
.001767 
.001838 
.001900 
.001983 
.001967 
.002000 
.002033 
.002067 
.007100 
.002167 
.002338 
.007000 
.009000 
.010667 
.012167 
.013333 
.014900 
.016667 
.018607 
.020333 
.0i2400 
.024833 
.027000 
.029333 
.032167 
.035006 
.030000 
.04di67 
.048000 
.053333 
.06:J3 
.0700 
.09:t3 
.1267 

Inch. 
0. 
.000167 
.000166 
.000167 
.000167 
.000106 
000167 
.000167 
.000200 
.000166 
.000034 
.000066 
.000034 
.000033 
.600067 
.0000(36 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000038 
.000067 
.000166 
.004667 
.002000 
.001667 
.001500 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Jnek. 
0. 

Initial  load. 

■  '.'606033' 

1 

Elastic  limit.                   1 

16,500 
16.000 

16.600 
17.000 
17.500 
18.000 
18,500 
14,000 
19.500 
20,000 
20,500 
2i:000 
21.600 
23,000 
22.600 
23,000 
23.600 
24,000 
24.600 
25.000 
25,500 
26,780 



1 

1 

.001166 
.00I5«7 

.001767 

.001900 

.  001766 

.002067 

.002433 

.002167 

.  OU2:j23 

.002834 

.002833 

.004000 

.004167 

.004833 

.  0053:13 

.009967 

.0067 

.0233 

.0334 



Tensile  strength. 

General  eumnuny. 

Tensile  strenirth  per  square  inch  of  original  section  /. pounds . .  108. 130 

Elastic  limit  per  square  inch  «f  ori{$ibu  section do 60,  i<0 

E.onKation  per  inch  after  mptcre inch.    O-l**" 

Sloufcation  per  inch  under  strain  at  elastic  limit do 002Jff 

Reduction  in  diameter  at  point  of  rupture [do! ^ . .       .  iJ* 

Reduoi ion  in  area  alter  rupture,  per  centum  of  original  section 36.4 

Position  of  mptnre    ... r'.OO  fttwn  neck 

Character  of  hroken  surface silky;  tmce  of  grannlstioD 

Elongation  of  inch  sections 'MO,".30*,M3 


TESTS   OF 


Marks,  «5»^ 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 


IRON,  STEEL,  AND    OTHEB   MATERIALS. 
No.  2970. 
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Applied  loodi. 


TotoL 


P&undt. 

290 

l.»0 

2,500 

3,790 

0^000 

0.250 

7.500 

a760 

10.000 

n,2fiO 

11.500 

11,750 

12,000 

12,250 

12,600 

12,750 

18,000 

13.250 

13,500 

13.750 

14.000 

14,250 

14,500 

15.000 
16,250 
16.500 
10.000 
18.500 
17.000 
17,500 
18.000 
18,600 
19.000 
19,500 
20.000 
20  600 
21.000 
21.500 
22,000 
22,500 
23,000 
23,600 
24.U00 
24.600 
26.000 
2S»400 


Perrauare 


erran 
incii, 


Pwmdi. 
1,000 
6.000 
10.000 
16.000 
20.000 
25.000 
30.000 
85,000 
40.000 
45,000 
40,000 
47.000 
48.000 
40.000 
60.000 
61.000 
58,000 
53.000 
54,000 
56.000 
60,000 
57.000 
66,000 
69^000 
00,000 
01,000 
02,000 
04,000 
06.000 
08.000 
70.000 
72,000 
74,000 
70,000 
7A000 
80.000 
82,000 
84,000 
86.000 
88.000 
90,000 
02,000 
94,000 
06.000 
08000 
100.000 
101,840 


Blongmtlofii 
lilrlnelL 


IncK 
0. 

.000167 
.0003JS 
.000500 
.000007 
.000833 
.001000 
.001200 
.001307 
.001533 
.001607 
.001000 
.001007 
.001700 
.001733 
.001767 
.OOIWW 
.001833 
.001807 
.001033 
.001067 
.00J033 


.002100 
.002107 
.000333 


.011333 
.013000 
.014333 
.016000 
.018000 
.019067 
.021007 
.023007 
.025813 
.0J8333 
.031000 
.04107 
.037333 
.041300 
.015667 
.060067 
.0667 


.1267 


SaooeaidTe 
eloDgfttion 
per  inch. 


Jim*. 
Oi 

.000107 
.000106 
.000107 
.000167 
.000106 
.000107 


.000>07 
.000106 
.000014 
.000033 
.000007 
.O000.)3 
.000033 
.000034 
.O0OOJ3 
.000033 


.000034 
.000066 
.000034 


.007106 


.601600 
.001007 
.001333 
.001067 


PeriDMient 
set. 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 


.001007 
.002000 


.008100 
.002500 
.002667 
.603107 
.003106 
.003807 


.0100 
.0183 
.0407 


SaeceMire 
permanent 


IndL 


Remarks. 


Initial  1 


Blaatlo  limit. 


Tensile  strength. 


Gmural  munmary, 

Jgiavlty 7.8480 

jM , 20.03 

TenaUe  HtrenirQi  per  square  inch  of  oriidnal  section pounds..  101,840 

Blaatie  limit  per  square  Inch  of  original  section do —    00,000 

Elongation  per  inon  after  mptnre inoli..    0.1800 

Slonsatton  per  inch  under  strain  at  elastic  limit do  ...  .002107 

Reduction  in  dt»moter  at  point  of  rapture do  ...       .124 

Redaetitm  in  area  after  rupture;  per  centum  of  original  section 89.2 

Position  of  rupture ".96  from  neck 

Cfanraeterof  broken  surface. silky 

IQoQgatioaofinehseeOiau , «.00,  ".17,  ".ft 
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TE8T8    OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  3216. 

Marks,  •?:?• 

Diameter,  ''.664.  • 

Sectional  area,  .25  square  inch. 


Applied  kMds. 


ToteL 


Partqiiwe 
Inon. 


EUmgation 
permch. 


SnooeMiTe 
I  cation 
Inoh. 


peri 


PemiAneiit 


Raoo«HiTe 
pennaneiit 

set 


Piptmdf. 
260 
1,2M 
2.600 
3,750 
6.000 
0,260 
7.500 
8,750 
10.000 
11,250 
12,600 
12.750 
18,000 
13,250 
18.500 
18,760 
14.000 
14,250 
14,600 
14,750 
16,000 
16,250 
16.600 
16,000 
18.600 
17.000 
17.500 
18,000 
18^500 
10,000 
19.500 
20,000 
20,500 
21,000 
21,600 
22.000 
22.600 
23,000 
28,600 
24,000 
24,500 
26,000 
26,500 
20,000 
20.500 
27.000 
27.500 
28.000 
28.010 


Pdundt. 

1.000 

6,000 

10,000 

l^ooo 

20,000 
25.000 
30,000 
85.000 
40.000 
46,000 
50.000 
51.000 
52.000 
53,000 
64.000 
66.000 
66,000 
67.000 
58^000 
50.000 
00.000 
01.000 
02,000 
Oi.000 
60,000 
88.000 
70.000 
72,000 
74.000 
70.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
04.000 
90,000 
98.000 
100,000 
102,000 
104,000 
100,000 
108,000 
110.000 
112,000 
112,040 


0. 
.000187 


.000833 
.001000 
.001138 
.001207 
.001438 
.001567 
.001000 
.001038 
.001007 
.001700 
.001733 
.001800 
.001807 
.001933 
.002000 
.00*^038 
.003033 
.003433 
.004007 


Ineh. 
0. 

.000167 
.000106 
.000167 
.000107 
.000160 
.000167 
.000138 
.000184 
.000106 
.000134 


Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Jnek. 


Initialloftd. 


.000033 

.000034 
.000033 
.000033 
.000007 


.000007 
.000633 


ElMtio  limit. 


.007067 


.009800 
.  011167 
.013167 
.014307 
.016888 
.017500 
.019138 
.021267 
.023038 
.025067 
.027367 


.000400 
.001234 
.001106 
.001284 
.001338 
.001400 
.001367 
.002000 
.001200 
.001466 
.001667 
.001638 
.002134 
.001706 
.002084 


.032067 

.035838 

.  039107 

.042667 

.047000 

.0500 

.0600 

.0700 

.1033 

.1288 


.002400 

.002834 

.003106 

.003834 

.003500 

.004333 

.0030 

.0100 

.0100 

.0388 

.0200 


Tensile  strength. 


Oeneral  •iimmary. 

Tensile  strength  per  square  inoh  of  original  section pounds..  IJ^J!* 

Elastlclimit  per  sonare  inch  of  original  section do....    WiJJ 

Blongation  per  inch  after  rnptore .inch..    JrJJJJ 

Elongation  per  inch  under  strain  at  elasticlimit do WB*Vt 

Reduction  in  diameter  at  point  of  mptnre do....      r^^ 

Rednotion  in  area  after  mptore,  per  oentam  of  original  section ••      ^? 

Position  of  rapture ....!.. 1".26  from  wfk 

Ghaiaoter of  broken surlhoe grannlar;  ■flkyowt«^ 

Elongation  of  inoh  sections ,..., ,..„ , . . . .'M*.  ".»^'    *'' 


TESTS   OF   IBON,  STEEL,  AND   OTUEB  HATEBIALS. 

Fo.  3217. 
Marks,  "§§• 
Diameter,  ".664. 
Sectional  area,  .26  sqnaro  inob. 
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Applied  kwda. 

SnooesaiTe 

Permanent 

•et. 

SacoeaslTe 

Bemarka. 

Total. 

PeraquAre 
indi. 

perlaoh. 

Pvtmda. 
250 

1,250 

2^506 

3,750 

5.000 

6.266 

7,600 

8,750 

10,000 

11,260 

12,600 

12.750 

13,000 

13,250 

1^500 

13,750 

IfOOO 

14,250 

14,500 

14,750 

15^000 

15,500 

16,000 

16.666 

17,600 

17,500 

16,000 

laooo 

10,000 
10^600 
20,000 
20,500 
21,000 
21.600 
22,000 
22,600 
28,000 
23.600 
2i000 
24,500 

Sooo 

26.500 
20^000 
20.600 
26,880 

PkHMMto. 

1,606 
5,000 
10,000 
15,000 
20.000 
26,000 
30,0t0 
85.000 
40,000 
45,000 
50,000 
51,000 
62,000 
53,000 
54,000 
56,000 
56,000 
57,000 

5a  000 

58,000 
00,000 
62,600 
64.000 
66^600 
08.000 
70,000 
72,000 
74,000 
78,000 
78^000 
80^000 
82,000 
84.000 
80;  006 
88.000 
80,006 
•2,000 
•4.000 
•6,600 
•8,600 
100,068 
101.000 
104,006 
10^000 
107,620 

Ineh, 
Ol 

.000167 
.000333 

'.000007 
000833 
; 001000 
.001200 
.001838 
.001500 
.001667 
.001700 
.001767 
.001838 
.001007 
.003033 
.003738 
.004400 

:  005400 

.006038 

.007100 

.006500 

.008000 

.011238 

.012733 

.014107 

.015667 

.017400 

.018000 

.020067 

.022667 

.024007 

.020767 

.628200 

.032000 

.634667 

.687838 

.041500 

.045400 

.0500 

.0533 

.0638 

.0767 

.1007 

Ineh. 
0. 
.000167 
.000106 
.000107 
.000107 
.000100 
.000107 

!000138 
.000107 
.000167 

000038 
."000067 

000066 
;  000134 
.001006 
.600700 
.000007 
.000538 
.000467 
.000038 
.001067 
.001000 
.001400 
.001338 
.001500 
.001434 
.001400 
.001833 
.001000 
.001007 
.002000 

.'002100 
.002438 

;002667 

.003100 

.003607 

.003800 

.0046 

.0033 

.0100 

.0134 

.0800 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
lOasttclimit. 

Qmeral  8wmm4MTf. 


.poonda. 
.do. 


107, 52P 
68,000 


Teadla  atrangth  per  aqnare  inoh  of  original 
naatio  limit  per  aanare  inch  of  originaTaection  . 

Bkmgation  per  ineh  after  mptare icch..    0.1600 

Elonjcation  per  inoh  under  atrain  at  elaetio  limit do 001839 

Bednodon  in  diameter  ai  point  of  mptare ; do 104 

Bedoetion  in  area  after  raptote,  peroentam  of  original  aectlon 33.6 

PocittonofraptDxe 1".0  fkt»m  neck 

CharaeCer  of  brokeD  aorfbee t^Xkji  interaperaed  with  graaalar  metal  at  the  droamfereooe 

IRoffgationofinohaeotioiia , 'MP,  ".27*. 'Ml 
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No.  3218. 
Marks,  «5«ig- 
Diameter,  ''.564. 
Sectioual  area,  .25  sqaare  iuch. 


Applied  loads. 

EloDinttion 
per  inch. 

SuocesftlTe 
elonjratioD 
per  Inch. 

Permanent 
set. 

Sncceeaivo 
set. 

1 

TotaL 

Per  tqnare 

Remarka. 

Pounds. 
250 
t.250 
2.500 
8.750 
5,000 
6,250 
7.500 
8.750 
10,000 
11,250 
12,500 
12,750 
18,000 
18,250 
18,500 
18.750 
14,000 
14,250 
14,500 
14,750 
15.000 
15.500 
16,000 
16.500 
17,000 
17.600 
18,00ft 
18,600 
19.000 
19,500 
20.000 
20,500 
21,000 
21.500 
22.000 
22,500 
23.000 
28,500 
24.000 
24,600 
25.000 
25,500 
26,000 
26,500 
27.000 
27.800 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40.000 
45.000 
50,000 
61,000 
52.000 
53,000 
64.000 
:/>,  ooo 
:x  M"i> 
TpI'dOO 

Mi,  IMH) 

OJ.OOO 
rt(  000 
00,000 

7tl,  C«J(J 
72.  OW 

7f[.  lltMJ 
TH,  OftJ 

lio,  tiOn 
MJ  oi>u 

>lj..   IHIO 
<i[    fH.l|? 
H>    II. Ill 
^Miji.ia 

tPj,  JiiQ 

m.  im 
m,  (100 

lOil,  £jW1 

Ji.iJ,  nOO 
lUl.OOO 

iisr.,  \H\Q 

|u»^.iJ0O 
iL^S,4^0 

Inch. 
0. 
.000167 

.ooo:iOO 

.000500 
.600667 
.0008<8 
.001000 
.001200 
.001307 
.001533 
.001700 
.001738 
.001800 

.aoi&is 

.001900 

.001067 

.  002i:>3 

.002467 

.003200 

.  003707 

.004767 

.OO6O08 

.007100 

.008500 

.009667 

.011333 

.012667 

.014333 

.016000 

.017318 

.019000 

.020833 

.022667 

.024867 

.026500 

.0i9500 

.031667 

.034667 

.a37667 

.040667 

.044200 

.0467 

.0597 

.0638 

.0738 

.1067 

Ineh. 
0. 

.000167 
.000133 
.000200 
.000167 
.000166 
.000167 
.000200 
.000167 
.000106 
.000167 
.000038 
.000067 
.OOOO'IS 
.000067 
.000067 
.000166 
.000334 
.000733 
.000567 
.001000 
.001*266 
.001067 
.001400 
.001167 
.001666 
.001834 
.001666 
.001067 
.001838 
.001667 
.001838 
.001834 
.001700 
.002138 
.003000 
.002167 
.003000 
.003000 
.003000 
.003533 
.0025 
.0100 
.0066 
.0100 
.«334 

Insk. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Blaatlollmil 

TenaUeatrangtii. 



C^meral  ttmimanf. 

Sp^iflc  KraTity 7.8619 

Sardneas 23^03 

TenBile  strength  per  sqnare  inch  of  original  section pounds..  109.440 

Slasticlimit  per  square  inch  of  original  section.. do —    55^000 

Elongation  per  inch  at ter  rupture inch..    0.1433 

Elongation  per  inch  under  strain  at  elasticlimit do  ...  .001967 

Reduction  in  diameter  at  point  of  rupture do 104 

Reduction  in  area  after  rupture,  per  centum  of  original  aeetion 33.5 

Ponitionof  rupture ".80  fVom  neck 

Character  of  broken  surface granular;  silky  center 

^ongaUon  of  inch  sections ".07.  ".^1,  ".^ 


S'tinjcTi.  %s^&Z^  JS.JO ,^Sj^Ze^ 


JSbap  ^7 


rx^' 


« — 


H  Ex  No  16  50,1. 


TESTS   OF   IRON,  STBEL,  AND   OTHER   MATERIALS. 

fiOOPC,* 

No.  2892. 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 
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1ClAii0«i:iAn 

SneoeMlTe 
elongation 
perlnoh. 

Mt 

SnooeMlTe 

p«nnanent 

■et. 

BenuffkB. 

TotaL 

^"usr- 

'^K 

Potmdt. 
250 

1,250 

2.600 

8.750 

6^000 

6^250 

7,600 

8;  750 

10.000 

11,260 

11,600 

11,750 

12.000 

12.250 

12.500 

12,750 

18.000 

18.500 
13,750 
14.000 
14.250 
14.500 
14.750 
15.000 
15.500 
16,000 
16,500 
17.000 
17.500 
18.000 
18,500 
10.000 
10.500 
20;  000 
20.500 
21,000 
11,500 
22,000 
S5OO 
28;  000 
28;  600 
24.000 
24,600 

Sooo 

28^600 

Pdundt. 

1,000 
6,000 
10,000 
16,000 
20.000 
25,000 
80.000 
85.000 
40.000 
46^000 
46,000 
47.000 
48.000 
40.000 
60.000 
51,000 
62;  000 
63.600 
54.000 
56.000 
66,000 
OT.OOO 
58;  000 
50,000 
60,000 
62.000 
04,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82000 
84.000 
86.000 
88,000 
90.000 
•2.000 
•4,000 
•6,000 
08,000 
100.000 
101;  000 

JimA. 
0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.OOIUOO 
.001167 
.001333 
.001500 
.001533 
.001567 
.001600 
.001633 
.001700 
.001767 
.001800 
.001833 
.001867 
.001900 
.002000 
.002200 
.002667 
.  00:U67 
.004000 
.007838 
.009500 

ioitooo 

.012667 
.014200 
.016667 
.017700 
.019667 
.021433 
.023788 
.026000 
.028833 
.081500 
.035000 
.088200 
.042000 

;052667 
.000388 
.0788 
.1100 

JimA. 

a 

.000167 
.000168 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000187 
.000033 
.     .000034 
.000033 
.000083 
.000067 
.000067 
.000033 
.000033 
.000034 
.000033 
.000100 
.000200 
.000467 
.OOOnOO 
.000888 
.0038:^ 
.001667 
.001500 
.001667 
.0015  8 
.001467 
.002033 
.001967 
.001766 
.002300 
.002267 
.002333 
.063167 
.003600 
.008200 
.008800 
.004000 
.006667 
.007066 
.012867 
.0867 

JimA. 

0. 

0. 

0. 

0. 

0. 

0. 
000083 
.000033 
.000033 

Inek, 
0. 

Initial  UMd. 

XUwtioUmli 

/ 

• 

"."ooooii" 

0. 

0. 



TanaHeatnngtliperiqaATe  inch  of  original  Motion^ ponnda..  102,000 

Slastio  limit  per  iqnare  inch  of  originaraootion  ...t do....    55,000 

JElongatkni  per inon after raptore inch..    0.1667 

Slongation  per  inch  noder  strain  at  elaatlo  limit do 001900 

Bednction  in  diameter  at  point  of  mptore  do 134 

Bedaetion  in  area  after  mptoie,  per  oentnm  of  original  section 41.9 

Position  of  mptare .....f  from  neck 

Character  of  broken  surface silky 

Xiongatloo  of  tneh  sections ".08,  MO,  ^82* 

H.  Ex.  16 ^26 
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TESTS   OF  IBON,  STEEL,  AND   OTHEB:  MATEBIAL& 


No.  2893. 
Marks,  «$^ 
Diameter'  '^664. 
Sectional  area,  .25  square  inch. 


perTnoh. 

SiMMsesslTe 
eloniTfttion 
per  inch. 

Pennaiuiit 

SaooeidTd 
■ot 

— 

TotiJ. 

PersqoAre 
inch. 

Ptowidff. 
250 
1,250 
2.500 

6,000 

6.260 
7,500 
8,750 
10,000 
11,250 
11,600 
11,780 
12,000 
12,250 
12,500 
12,750 
13,000 
18,250 
13,600 
18,750 
14,000 
14,250 
14,500 
14.750 
15,000 
15,600 
16.000 
16.600 
17.000 
17.500 
18,000 
18,500 
19.000 
19.500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
25,000 
26.410 

Poundt. 
1,000 
6,000 
-  10,000 
15,000 
20.000 
85,000 
80.000 
85,000 
40,000 
45.000 
46.000 
47.000 
48,000 
49.000 
60,000 
61,000 
62,000 
68,000 
64,000 
66.000 
66,000 
67.000 
58.000 
69,000 
60,000 
62.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
90.U00 
92,000 
94,000 
06,000 
98,000 
100,000 
101,640 

Ineh. 
0. 

.000183 
.000333 
.000500 
.000667 
.000838 
.001000 
.001167 
.001338 
.001500 
.001688 
.001567 
.001667 
.001700 
.OU1700 
.001788 
.001767 
.OOlbOO 
.001833 
.001867 
.001933 
.002000 
.002067 
.006000 
.007667 
.009338 
.010667 
.012000 
.013667 
.015367 
.017000 
.010333 
.021333 
. 023167 
.025333 
.027733 
030333 
!  033167 
.036533 
.040333 
.044667 
.050833 
.057333 
.0667 
.0800 
.1133 

IndL 

0. 

.000133 
.000200 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000100 
.000033 

0. 
.000083 
.000034 
.000033 
.000033 
.000ii34 
.000066 
.000067 
.000067 
.003933 
.001667 
.001666 
.001234 
.001433 
.001667 
.001700 
.001638 
.002333 
.002000 
.001834 
.002166 
.002400 
.002600 
.002834 
.003366 
.003800 
.004334 
.006166 
.006500 
.009367 
.0183 
.0333 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 

IndL 
0. 

Initial  load. 
ElMltoBatt. 

TwiaitoainBflfc. 

v-... 



— — — 

OehenU  summary. 

Tensile  strength  per  sqaare  ineh  of  oriffinal  section poaads..  MtMl 

ElAsticlimit  per  ftoaare  inch  of  original  section do....    68.  M* 

Blongfttlon  per  incn  after  raptare • Ineh..   0.1W< 

Blongation  per  inch  under  strain  at  elasticlimit do WU*J 

Bedaotion  in  diameter  at  point  of  rapture do J*} 

Bedoction  in  area  after  rapture,  per  oentum  of  original  section ^> ^'.I 

Position  of  ruptare ^.VMttomw^ 

Character  of  broken  surface , ^"^ 

Xlongation  of  inch  seotiona M4|''JS*.  -i* 


TB8T8   OF  mON,  STEEfi,  AND   OTHEB  MATEBIALS. 

Ko.2894. 
Marks,  «^^ 
Diameter,  ".564. 
Sectional  area,  .25  aqnare  inch. 
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EloDntion 
pdrlnoh. 

SaooewlTe 

doDgfttion 

perinoh 

PermAnent 
aet. 

Saooeasiyd 
pemuuieiit 

Mt. 

Benuirka. 

TotaL 

Persqiun 

Pkwndc. 
850 
1.850 
£600 
8,760 
8,000 

%ss 

8,760 
10,000 
11,260 
11,600 
11.760 
12.000 
l£260 
12;  600 
12;  760 
18,000 
18.260 
18.500 
18.760 
14.000 
14.250 
14.600 
14,760 
15.000 
18.600 
16.000 
16,560 
17.000 
17,500 
18,000 
18,600 
10.000 
19.500 
20,000 
20,600 
21.000 
21.600 
22,000 
22,600 
28.000 
28,600 
24!  000 
24,600 
26,000 
26^600 

iSooo 

26,280 

PoundM. 
1,000 
8)000 
10.000 
1A,000 
80,000 
26^000 
80,000 
86^000 
40,000 
46,000 
46)000 
47,000 
48,000 
40,000 
60,000 
81.000 
62,000 
68.000 
64.000 
85.000 
66)000 
67,000 
68.000 
60.000 
00,000 
02,000 
64,000 
00,000 
08,000 
70,000 
72,000 
74,000 
76^000 
78,000 
80,000 
82,000 
84,000 
86)000 
88,000 
00,000 
02.000 
04,000 
90,000 
96,000 
100,000 
108,000 
104.000 
104,080 

InOu 

0. 

.000167 
.000383 
.000600 
.000667 
.000833 

.oofooo 

.001200 

.001867 

.001600 

.001533 

.001667 

.001633 

.001667 

.001700 

.001767 

.001800 

.001833 

.001867 

.001983 

.001907 

.002000 

.002100 

.002333 

.003100 

.007933 

.000333 

.010500 

.012000 

.013400 

.015000 

.016000 

.018838 

.020400 

.022400 

.024438 

.026607 

.029500 

.032333 

.035000 

.088333 

.042167 

.046667 

.052500 

.0633 

.0733 

.0900 

.1188 

IfMiL 

0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000200 
.000167 
.000138 
.000083 
000084 
.000066 
.000034 
.000088 
.000067 
.000038 
.000033 
.000034 
.000066 
.000034 
.000033 
.000100 
.000288 
.000767 
.004838 
.001400 
.001107 
.001500 
.001400 
.001600 
.001900 
.001933 
.001567 
.002000 
.002033 
.002234 
.002833 
.002833 
.002667 

.003834 

.004500 

.005833 

.0106 

.0100 

.0167 

.0238 

6l 

0. 

InitliaUMd. 

Qeneral  nummary. 

SpedleicwTity 7.8461 

UMdneM : r 22.02 

TeiwUe  strength  par  sqasre  inch  of  original  section pounds..  104.^0 

mtlc  limit  per  sqnare  inch  of  original  section : do....    67,000 

Amgation  per  inch  after  ruptare inch..    0.1667 

SItnijcation  per  hieb  nnder  strain  at  elastic  limit do 002000 

Beduction  in  diameter  at  point  of  mptnre do....       jl24 

Bedaetion  in  area  after  roptore.  per  centam  of  original  section 89.2 

Position  of  ruptnre ...../..V. 7. «.70fromneok 

^aracterof  brolnn  surfaoe silky;  In  part  interspersed  with  fine  granolation 

XtiASatifliiofinohaeetiona ......:. f. ".29»,  ".11,  ".10 


388  TESTS   OF  IBONj  STEEL,  AND   OTHEB  MATERIALS. 

BEOOITD  HOOP  Or 

Ko.  3219. 
Marks,  «5jp 
Diameter,  '^564. 
•Sectional  area,  .25  square  inch. 


SacoestlTe 
perlnoh. 

Pennanoit 

9tL 

•"'r*"' 

BflBMlkB. 

TotoL 

Persqnara 
inoh. 

Potmdt. 
250 
1,250 
2,600 
8.760 
6,000 
$250 
7,500 
8,760 
10,000 
11,260 
11,600 
11,750 
12.000 
18,250 
18,500 
13.750 
14.000 
14,250 
14,500 
14,750 
15,000 
15.500 
16.000 
16,500 
17.000 
17.500 
18,000 
18,600 
19.000 
19.500 
20,000 
20,500 
21,000 
21,500 
22.000 
22.600 
23,000 
23.500 
24,000 
24.500 
25.000 
25,500 
26,000 
28,600 
27.000 
27.420 

Poundi. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86,000 
40,000 
46,000 
60,000 
51,000 
62,000 
68,000 
54,000 
55,000 
56,000 
67.000 
68,000 
69.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,. 00 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88.000 
90.000 
92.000 
94^000 
96.000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
109,680 

Jim*. 
0. 
.000167 

'.000600 
.000667 
.000888 
.001000 
.001167 
.001838 
.001533 
.001700 
.001738 
.001800 
.001867 
.001933 
.002033 
.002267 
.002667 
.003333 
.003733 
.004267 
.00.5600 
.006900 
.008233 
.009500 
.010(i67 
.012500 
.014000 
.015667 
.  017033 
.018833 
.020667 

.024500 

.026667 

.028783 

.031167 

.084667 

.037500 

.040667 

!044500 

.048333 

.0560 

.0638 

.0788 

.1088 

IndL 

0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000200 
.000167 
.000033 
.000067 
.000067 
.000066 
.000100 
.000284 
.000400 
.000666 
.000400 
.000634 
.001333 
.001300 
.001338 
.001267 
.001167 
.001833 
.001500 
.001667 
.001366 
.001800 
.001834 
.001666 
.002167 
.002167 
.002066 
.003434 
.003500 
.002838 
.003167 
.003833 
.003833 
.006667 
.0083 
.0100 
.0800 

Ind^ 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Initial  loftA. 
ElMttoUmll 

General  eummarff. 

Tensile  strength  per  sqtuure  inch  of  orieliial  section poands..  1W,0J 

ElMtio  limit  per  sonare  Inch  of  original  section do...    5<i^ 

Elongation  per  inch  after  roptnre •. inch..    6-i^ 

Elongation  per  inch  under  strain  at  elastic  limit do OOIjw 

Rednction  in  diameter  at  point  of  rapture do....      Jf; 

Redaction  in  area  after  rupture,  per  oentnm  of  original  section ^f 

Position  of  rupture ".90  from  wck 

Character  of  DToken  surface ^ granular;  sili^T^^It! 

Elongation  of  inoh  sections ".08, 'Ui '•* 


8^t>ic7^  a^Ze^Z  ^.  -ZT. J&yZe 


^GCOTtJ^  :Aaoj:>07 


H  Ex  N(rl6  50, 1. 


TESTS   OF  ntON,  STEEL,  AND   OTHEB  MATEBIALS. 

No.  3220. 

Marks, '^-o*^' 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 
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"Sss^ 

Snoo«88iTe 
perinoli. 

Permanent 
aot 

SacoMsiTe 

permanent 

■oi. 

BomarVi. 

TMd. 

^-inX" 

250 
1,250 
2^600 
8^750 
6^000 
6.260 
7,600 
81760 
10^  000 
11,260 
12,600 
1^750 
l^OOO 
18,260 
l£600 
18,760 
14,000 
14,260 
14,600 
14,760 
16,000 
16^600 
16^000 
10^500 
17  000 
17;  600 
18^000 
18,500 
18^000 
19,900 
20,000 
29.600 
21,000 
21,600 
22.000 
22,500 
S^OOO 
S^500 
24.000 
24,600 
26^000 
95,600 
26.000 
26.600 
27,000 
27.880 

Potmdg. 
1,000 
6,000 
10,000 
16,000 
20,000 
26!000 
80,000 
86,000 
40.000 
46.000 
60,000 
61.000 
68,000 
68,000 
54,000 
66,000 
66,000 
67.000 
68,000 
59.000 
60.000 
02.000 
64.000 
66.000 
68.000 
70.000 
72,000 
74.000 
78^000 
78,000 
80.000 
82,000 
84.000 
.  80,000 
88,000 
90,000 
92.000 
94.000 
96,000 
961000 
100,000 
102,000 
104.000 
106.000 
106,000 
109,520 

Inch, 
0. 

.000188 
.000300 
.000600 
.' 000067 
.000688 
.001000 
.001107 
.001883 
.001500 
.001700 
.001783 
.001800 
.001867 
.001938 
.002067 
.002483 
.002833 
.003400 

003900 
.'001407 
.005738 
.007107 
.008333 

009067 
.011038 
.012338 
.014107 
.010000 
.017500 
.019400 
.021000 
.022000 
.024833 
.027107 
.029007 
.031838 
.034767 
.088000 
.041383 
.045067 
.018333 
.0607 
.0607 
.0707 
.1007 

Inch, 
0. 

.000183 
.0U0167 
.000200 
.000107 
.000106 
.00U107 
.000167 
.000106 
.000107 
.000200 
.000038 
.000007 
.000067 
.000000 
.000134 
.000366 
.000400 
.000567 
.000500 
.000567 
.001260 
.001434 
.001160 
.001334 
.001306 
.001300 
.001834 
.001833 
.001500 
.001900 
.001600 
.001900 
.001933 
.002384 
.002500 
.002100 
.002034 
.003233 
.008333 
.004334 
.002666 
.008367 
.0100 
.0100 
.0900 

S: 
t 
t 

0. 
0. 
0. 

Inek. 
0.  • 

Initial  iMd. 

• 

0 

WiotloWmti 

.......v.... 

General  rammofy. 

TBBBlle  atrangtli  per  Mpiftre  Inch  of  original  seotioii poimda..  100^  829 

Blaatie  limit  per  sanare  inch  of  ori^nai  section do....    64.000 

Bongntioii  por  incn  after  rapture indh..    0.1688 

BloniBation  p^r  inch  nnder  strain  at  elastio  limit do 001988 

Bedaetion  in  diameter  at  point  of  raptare do 004 

Bfednction  in  area  after  mptnre,  per  centum  of  original  section 80.6 

Position  of  rupture 1".40  fitnn  neck 

Character  of  broken  snrfaoo granular;  silky  center 

lofinohieoUona 'MO,  ".25^.  ".14 


390  TESTS   OF  IBONy    STEEL,    A^D   OTHEB   MATEBIAJUa. 

No.  3221. 

Marks,  *5'^ 

Diameter,  '^564. 

Sectional  area,  .26  sqaare  inch.    . 


• 

Ekmgatlon 
per  inoh. 

SnooesaWe 

elonntion 

perlnolL. 

Permanent 
■ek 

SaeeeaelTe 

permanent 

aek 

BemMrka. 

TotiL 

Persqaue 
inoL 

Povndt. 
260 
1,260 
2,600 
3.750 
6^000 
0.250 
7,500 
8,750 
|10,000 
'11^250 
12,500 
12,760 
18,000 
18,250 
13,600 
18,760 
14,000 
14,260 
14,500 
14,750 
15,000 
15,600 
16,000 
16,600 
17,000 
17,500 
18,000 
18,600 
19.000 
19,600 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
28,000 
23,500 
24,000 
24,500 
25,000 
25,600 
28,000 
26,500 
27,000 
27,100 

Pwndi, 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
»      80,000 
85,000 
40,000 
45,000 
50,000 
51,000 
02,000 
58,000 
54.000 
65,000 
56,000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
98.000 
100,000 
102,000 
104,000 
106,000 
108^000 
108,400 

Inek. 

a 

.000188 

.000300 

.000467 

.000688 

*.  000883 

.001083 

.001167 

.001333 

.001588 

.001767 

.001800 

.001833 

.001900 

.002138 

.003567 

.003300 

.003700 

.004200 

.004667 

.005333 

.006700 

.008000 

.009238 

.010667 

.012033 

.013583 

.015033 

.016600 

.018333 

.020333 

.022333 

.023833 

.025067 

.027933 

.080400 

.038167 

.086667 

.040000 

.048338 

.047667 

.0588 

.0600 

.0700 

.0038 

.1068 

0. 

.000188 
.000167 
.000167 
.000166 
.000200 
.000200 
.000134 
.000166 
.000200 
.000284 
.000033 
.000038 
.000067 
.000233 
.000484 
.000783 
.000400 
.000500 
.000467 
.000666 
.001367 
.001300 
.001233 
.001434 
.002366 
.001500 
.001500 
.001567 
.001738 
.002000 
.002000 
.001500 
.001834 
.002266 
.002467 
.002767 
.003500 
.003333 
.003333 
.004334 
.005633 
.0067 
.0100 
.0333 
.0100 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Inch, 

iBitlallQad. 
ElasttoUmik 

TenaOe  ttrengfh. 

...... 

•• 

"" 

Omeral  twmmarff. 

ISfSfT!?::::::::::::::::::::::::::::::::;::::::::::.^^^^^^^^^^^  'ifS 

Xensile  strength  per  sqoaie  inoh  of  original  aeotkm pounds..  IW.^ 

Blastlo  limit  per  sqaare  inch  of  original  aeotlon • do —    ^zS 

Elongation  per  inon  after  rapture inoh..    0.15m 

Slongation  per  inoh  under  svain  at  elastio  limit do ^*J^ 

Keduction  in  diameter  at  point  of  rupture do —       ^094 

Beduotion  in  aieft  after  rupture,  per  oentnm  of  original  aeotion ••.       3af 

Position  of  rupture ^ - ...l'^4^wmn6eI 

Character  of  broken  sarfiaoe granular;  silky  oeoter 

Bhmgattonofinohaeotiona ^ ".U,«'J4*.".l2 


SzTtcA^  d^eeT.^  ,JZ.IRz/Ze^ 


:Soop  Cs 


^ 2^.>ecr ^ 


H  Ex  No  16  50, 1. 


TESTS   OF  IBON;  STEEL,  AND   OTHEB   MATERIALS. 
HOOPGk 

No.  2916. 
Marks/?;? 
Diaineter/^'.564. 
Seotional  area,  .25  sqaare  inch. 
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Applied  londt. 

Slongfttioii 
per  uoh. 

SnooeMivo 

Permanent 
set. 

Sncoeesiye 

permanent 

•et 

Bemwln. 

ToteL 

PerMiuve 

Poimdf. 
250 
1,250 
2.500 
8.750 
6,000 
6,250 
7.600 
8.750 
10,000 
11.260 
12.500 
12,760 
18.000 
18.250 
18.  £00 
18,750 
14.000 
14.250 
14.500 
14.750 
15.000 
16,500 
16^  000 
16^500 
17,000 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22:500 
23,000 
23.500 
24,000 
24.500 
26,000 
26^500 
26.000 
26.480 

1.000 
6.000 
10,000 
15.000 
20.000 
25,000 
80.000 
35,000 
40,000 
45,000 
60.000 
61,000 
92,000 
68,000 
64.000 
65.000 
66.000 

ffr.ooo 

68,000 
60,000 
00,000 
62.000 
64.000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88.000 
00.000 
02.000 
94.000 
96,000 
98.000 
100,000 
102,000 
lot.  000 
105.720 

Jneh, 
0. 

.000107 
.000338 
.000500 
.000667 
.000838 
.001000 
.001200 
.001333 
.001600 
.001638 
.001700 
.001767 
.001833 
.001833 
.001867 
.002233 
.003200 
.003000 
.004367 
.005067 
.006433 
.007867 
.009667 
.011000 
.012500 
.014000 
.016883 
.018000 
.019833 
.021533 
.023500 
.026033 
.028333  - 
.031000 
.034000 
.037333 
.041033 
.044667 
.050000 
.0567 
.0007 
.0800 
.1200 

JndL 
Ol 

.000167 
.000166 
.000167 
.000167 
. 000166 
.000167 
.000200 
.000133 
.000167 
.000133 
.000067 
.000067 
.000066 
0. 

.000034 
.000360 
.  000067 
.000700 
.000467 
.000700 
.001366 
.001484 
.001800 
.001333 
.001500 
.001500 
.001833 
.002167 
.001883 
.001700 
.001907 
.002533 
.002300 
.008667 
.003000 
.003333 
.003700 
.003634 
.005333 
.0067 
.0100 
.0133 
.0400 

Ineh. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 

Inch, 
0. 

Initial  loid. 
Blaetlo  limit 

TenaOe  atrengih. 

'"ooodw  * 

0, 

JL 

............ 

..rfk.. ...... 

General  Bummary, 

TensilB  atrangth  per  aqnare  inch  of  original  section ponnds..  105,720 

Slaetie  limit  per  aonare  inch  of  orlgtnftl  tieotion do —    55.000 

Slongaiion  per  incn  after  mptnre  Inoh..    0.1600 

Elongation  per  inch  under  etrain  at  elasticlimit .do 001867 

Bedaetion  in  diameter  at  point  of  rupiure do 134 

B«daction  in  area  after  nxptnre,  per  centnm  of  original  aeetioD 41.9 

Position  of  roptore ",55  from  neck 

Character  of  oroken  snr&ce ailkyi  slightly  graonlar  at  the  oircnmrerenoe 

Xlongattonofinchaectiona ".28*.  ".10. 'MO 


a92 


TESTS   OF  IBONy  STEEL, 


Marks,  •§§• 

Diameter,  '^M^ 

Sectional  area,  .25  square  inch. 


AND   OTHES  MATEBIAL8. 
Ko.  2917. 


perinoh. 

SnooeaaiTe 
dloDgation 
perinoh. 

Pemument 
aei. 

Saeoeaahre 
pennaDeat 

aet 

^ 

Total 

PorMoara 

Pwndi. 
250 
1.250 
2,500 
3,750 
5,000 
6.250 
7,60i) 
8,750 
10,000 
11, 250 
12,500 
12,760 
18,000 
18,260 
18,600 
18,760 
14,000 
14,260 
14,600 
14,750 
1^000 
16^500 
16,000 
16.600 
17.000 
17,500 
18,000 
18.600 
19,000 
19.500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,600 
28,000 
23,500 
24,000 
24,500 
26,000 
26,500 
26,000 
26,500 
26,800 

PounOt, 
1.060 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
50,000 
51.000 
62,000 
53,000 
54,000 
65,000 
66,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68.000 
.    70.000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86.000 
88.000 
90.000 
92,000 
94.000 
96,000 
93,000 
100.000 
102,000 
104.000 
106,000 
107,900 

JfuA 

a 

.000197 

.000338 

.000500 

.000667 

.000833 

.001000 

.001107 

.001338 

.001500 

.001667 

.001700 

.001783 

.001767 

.001833 

.001867 

.002000 

.003267 

.004667 

.005433 

.006383 

.007333 

.0085V0 

.009733 

.011033 

.012500 

.014267 

.016033 

. 017238 

.018067 

.020667 

.022400 

.026000 

.026783 

.020883 

.031700 

.035000 

.038000 

.041867 

.045500 

.051883 

.0667 

.0638 

.0767 

.1138 

Inch, 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167' 
.000166 
.000167 
.000167 
.000033 
.000033 
.000034 
.000066 
.000034 
.000133 
.001267 
.001400 
.000166 
.000900 
.001000 
.001167 
.001233 
.001800 
.001467 
.001767 
.001766 
.001200 
.001434 
.002000 
.001733 
.002600 
.001733 
.002600 
.002387 
.003300 
.003000 
.003367 
.003133 
.005888 
.005367 
.0066 
.0134 
.0866 

Intik, 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

InaJt. 
0. 

Inttiatload, 
XlMtle  limit. 

General  tummary. 

TenaQe  atzvDfrtb  per  square  inch  of  orifrinal  aeotion ponnda..  ^^\^ 

Elaaticlimit  per  aauare  inch  of  original  seotlon • do —   ^^ 

Elongation  per  inon  after  rupture inoh..    0>J*^ 

Elongation  per  inch  nnder  strain  at  elastic,  limit do wHefi 

Bednotion  in  diameter  at  point  of  rupture • do —      J^': 

Bedaotioninaieaafterrapture,per  centum  of  original  aeotion *'i 

Position  of  rupture VMtsaif^ 

Character  of  broken  aurfaoe aUkv;  dightly  granular  ftt  the  droaoirer^ 

MongatiOB  of  taeh  aectJona 7. «'a]^«.27«.''0* 


TB8T8  OF  IBOK,    STEEL,  AND   OTHER   MATERIALS. 
No.  2918. 


39 


^bction  aI  £»xeA,  .26  square  inch. 


Applied 


i^  €>Oa 
xo^  ooo 

X&.  TOO 

^c»^  ooo 
^^,  ooo 
3.0,  ooo 
»^-  ooo 
-AO^  ooo 
^&,  ooo 

&or  ooo 

&1*  ooo 
&:*,  ooo 
--*•  2^ 

£>iS^  OoO 

i>o.  ooo 

->-7*  ooo 

&»p  ooo 
z^&,  ooo 

6'^  ooo 

««-222 

68.000 
10.000 

T-2COOO 
•^^•222 

TO.  000 
7R.O00 
80,000 

8^000 

84.000 

80.000 

88,000 

00,000 

02.000 

04,000 

00.000 

08^000 

100.000 

102,000 

10i,000 


100,000 
100^880 


Elonntiaii 
per  inch. 


Intk, 
0. 
.000107 


.000487 
.000638 

.000800 


.00U83 
.001300 
.001487 
.001600 
.001633 
.001667 
.001733 
.001767 
.001800 
.001867 
.001900 
.004000 
.004533 
.005200 
.006400 
.007700 
.008833 
.010800 
.012333 
.014000 
.016000 
.017333 
.019000 


.023000 
.024833 
.027233 
.029667 
.03-2333 
.035200 


.043000 
.047838 


.0600 
.0700 
.0867 
.1200 


SnoooMHre 
per 


Pemuoient 
set. 


Inch. 
0. 

.000167 
.000166 
.000184 
.000166 
.000167 
.000167 
.000166 
.00J167 
.000167 
.000133 
.000033 
.000084 
.000066 
.000034 
.000038 
.000067 
.000038 
.002100 
.000538 
.000667 
.001200 
.001300 
.001633 
.001467 
.001533 
.001667 
.002000 
.001333 
.001667 
.002033 
.001967 
.001833 
.002400 
.002434 


.002867 

.003800 

.004000 

.004338 

.005500 

.007167 

.0100 

.0167 


Ineh, 
0. 
0. 
0. 


•-.000038 


-.000067 
-.000067 


SacoeiiiTO 
pemument 


Ineh, 


iBitialkMid. 


TflBsO*  itrength. 


OonoraZ  tummarif. 

jr^.-"::"--":"::::::::::::::::::::::::""::::":::::":::::::::::::::::::  "if! 

Tensile  etrengUi  per  square  inch  of  original  seotion pounds..  106,C 

XIaatio  limit  per  sooare  inch  of  oilginMseotion do 57,  C 

jpongation per  inon  after  raptore inch..    0.1fl 

Aonsation  per  inch  under  strain  at  elastio  limit do OOlfl 

Seduction  in  diameter  at  point  of  mptore do 1 

Bednetion  in  area  after  mptore,  per  oentnm  of  original  section 41 

Toaition  of  mptore ".95fh)mne< 

Character  of  broken  snrflMe silkyi  granular  at  eircnmferen 

StengationofiBChseeticna ".27*.  ".16^". 


394  TESTS  OF   IBONy  STEEL,  AND   OTHER  MATERIALS. 

8SC0ND  HOOP  0^ 

Ko.  3116. 

Marks,  «g? 

Diameter,  ''.664. 

Sectional  area,  .26  sqaare  inch. 


Appliod  loadB. 

EUmgatioD 
perinoh. 

Bnooesaive 

Permanent 
aet. 

SacoeialTe 
aet. 

Bamarki. 

TotoL 

Persqtuure 

250* 
1,250 
2,500 
8,750 
5^000 
0,260 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
18,000 
13,250 
13.500 
18,750 
14,000 
14,250 
14,500 
14.750 
16,000 
15,250 
15,500 
16,750 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
20,500 
21  000 
21,500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25,000 
25,500 
26,000 
26,600 
27,000 
27,600 
28,000 
28,600 
28,620 

Povndg. 
1,000 
5.000 
10,000 
15^  000 
20,000 
25,000 
80,000 
85^000 
40,000 
45,000 
50,000 
61,000 
52,000 
53,000 
54,000 
56,000 
66,000 
57,000 
58;  000 
59,000 
00,000 
61,000 
62,000 
68,000 
64,000 
06,000 
68,000 
70.000 
72.000 
74,000 
76,000 
78,000 
60,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92.000 
94^000 
96,000 
98,000 
100,000 
102,000 
104.000 
106,000 
108,000 
110,000 
112,000 
114,000 
114,480 

Ineh, 
0. 

.000107 
.000388 
.000507 
.000667 
.000838 
.OOIOCO 
.001200 
.001807 
.001507 
.001733 
.001707 
.001800 
.001833 
.001900 
.001967 
.002000 
.002033 
.002007 
.002200 
.002300 
.002500 
.002067 
.003000 
.003467 
.004600 
.005867 
.007067 
.008867 
.010000 
.011338 
.012733 
.014500 
.015833 
.017500 
.010200 
.020667 
.023067 
.026333 
.027067 
.029:<33 
.032000 
.034733 
.037833 
.0417 
.0433 
.0483 
.0507 
.0607 
.0838 
.1000 

Inch. 
0. 

.000107 
.000160 
.000134 
.000100 
.000160 
.000107 
.000200 
.000167 
.000200 
.000160 
000034 

iooooss 

.000038 

.000007 

.000067 

.0  0033 

.000033 

.01>0034 

.000188 

.000100 

.000200 

.000167 

.000333 

.000467 

.001133 

.001207 

.001200 

.001000 

.001338 

.001833 

.001400 

.001707 

.001338 

.001067 

.001700 

.00H07 

.002400 

.002260 

.001734 

.002260 

.002667 

.002733 

.003100 

.003867 

.0010 

.0050 

.0084 

.0100 

.0166 

.0107 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

InOL 
0. 

Initial  load. 
Slartlolimit         / 

Tensile  ttrengtlL 

General  aummary. 

Tensile  etrength  per  sqnare  inch  of  original  section jKmnds..  114,480 

Elastic  limit  per  square  inch  of  original  section do 58,000 

BloDgation  per  inch  after  mptore inch..    0.1267 

Elongation  per  ioch nnder  strain  at  elastic  limit do  ...  .OO'iOO? 

Reduction  in  diameter  at  point  of  rapture do 004 

Beduction  in  area  after  rnptare,  per  centum  of  original  section 30.6 

Positiou  of  rupture ".50  ftmn  neck 

Character  of  broken  surface grannUr;  silky  center 

Elongation  of  inch  sections *.8O»,*.O9,".00 


Si^i^i^^^  &^G^7^ZS.J^.^Ri/Z&^ 


^ocoTz^  A^o^  Os 


-  -H 


H  Ex  No  16  50, 1. 


TESTS  OF  IBON,  STEEL,  AND   OTHEB  MATEKIALS. 

ISO.  sue. 
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Diameter,  "Ji6i. 
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per  Inoh. 

SnootMire 
pwinoh. 

VCRBAIieilt 

SnooeMlTtt 

Mt. 

_-. 

TotaL 

Feraquan 
inoh. 

PtolMMft. 

390 
1,360 
3,600 

8,750 

Sooo 

6,390 
7;500 
8,760 
10.000 
11,850 
12.000 
1%7S0 
13.600 
18,350 
18.500 
18,760 
14,000 
H3S0 
14.600 
14,750 
15,000 
IS.  500 
16,000 
16.500 
17.000 
17,600 
18.000 
18,500 
19.000 
10.500 
20,000 
30.500 
31,000 
31,500 
22.000 
22,600 
23.000 
33.500 
24.000 
34,500 
35,000 
25.500 
20,000 
26,500 

27,000 

Potmdf. 
1,000 
6.000 
10,000 
15,000 
30.000 
35,000 
80,000 
85.000 
40,000 
45,000 
60,000 
51,000 
62;  000 
53.000 
54.000 
65,000 
66,000 
67,000 
58,000 
60.000 
60.000 
63,060 
64,000 
06,000 
68,000 
70,000 
78,000 
74,000 
76,000 
78,000 
80,000 
88,000 
84,000 
80,000 
88.000 
90.000 
02,000 
94,000 
96,000 
06,000 
100,000 
102,000 
104,000 
106,000 
108,000 
106; 240 

JSM*. 

Ol 

.000167 
.000383 
.000500 
.000667 
.000833 
.001000 
.001167 
.001338 
.001567 
.001700 
. 001733 
.001H33 
.001000 
.002033 
.002367 
.003067 
.003667 
.004383 
.004767 

!006600 
.007667 
.009188 
.010583 
.012067 
.013400 
.015000 
.016467 
.018167 
.020383 
.021888 
.023667 
.025067 
.027888 
.030338 

'.035988 

.039107 

.0488 

.0467 

.0667 

.0688 

.0700 

.0083 

.1188 

IfUk. 

0. 

.000167 
.000106 
.000167 
.000167 
.000106 
.000167 
.000167 
.000166 
.000334 
.000033 
.000U33 
.000100 
.000067 
.000183 
.000834 
.000700 
.000000 
.000666 
.000484 
.000088 
.001200 
.001067 
.001466 
.001400 
.001534 
.001333 
.001600 
.001467 
.001700 
.002100 
.001600 
.001834 
.002000 
.002106 
.002500 
.002667 
.002938 
.008234 
.004188 
.0034 
.0100 
.0066 
.0007 
.0288 
.0300 

IfUk. 

0. 
0. 
0. 
0. 

a 

Ol 
0. 
0. 

Jbuk. 
Ol 

InttlalliMd 

KlMtl0 1  wilib 

Tensile  iteaiffO. 

"*" 

General  $ummary. 

TenaUe  ttmicih  per  sqiuyre  inch  of  original  section pounds..  108,340 

llsstic limit  per  square  inoh  or  original  secUoai do —    58,000 

KoDgfttion  per inon  sfter  niptare inoh..    0.1533 

Xkmgstion  per  Inch  under  sct»Iq  at  elastic  limit do 001900 

Bedaotlon  in  diameter  at  point  of  rapture do 104 

Sadaotion  in  area  after  mptnre.  per  oentnm  of  original  section 83.5 

Position  of  rnptore ".OOftomneok 

Character  of  MokensorCsoe — granniar;  silky  center 

BongatkniofiBcheeetlons ".06,*M8,"^* 
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TESTS  OF  IBON,  STEEL,  AKD   OTHEB   MA.TEBIAL& 


ISO.  3U7. 
Harks,  '^ 
Diameter,  ".664. 
Sectional  area,  .26  square  inch. 


SUmgation 

SoeceMlre 
elongation 
perlnoh. 

Pennanent 
set 

SoooesriTe 

pennanent 

aet. 

Beniaiki. 

ToteL 

Per  square 

Pounds. 
260 
1,260 
2,600 
8,760 
6,000 
6,260 
7,600 
8.760 
10,000 
11.250 
12,500 
12,780 
18,000 
18,250 
18,500 
18,750 
14,000 
14,260 
14,600 
14,750 
16,000 
16,500 
161,000 
16.600 
17,000 
17.600 
18,000 
18.500 
19.000 
19,600 
20000 
20.600 
21,000 
21.600 
22,000 
22,500 
28,000 
23,600 
24,000 
24,600 
26,000 
25,500 
26,000 
26,500 
26,980 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
86,000 
40.000 
46.000 
60.000 
61.000 
62,000 
68,000 
64,000 
65,000 
66.000 
67,000 
68,000 
60,000 
60,000 
62,0U0 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90.000 
92.000 
94,000 
96,000 
98,000 
100.000 
102.000 
104.000 
106,000 
107,920 

Indi. 
0. 

.000188 
.000300 
.000483 
.000638 
.000800 
.000967 
.001138 
.001338 
.001500 
.001700 
.001788 
.001800 
.001988 
.002400 
.003167 
.003733 
.004167 
.004733 
.005300 
.005567 
.007200 
.008667 
.000867 
.011267 
.012838 
.014200 
.015733 
.017288 
.019038 

.022788 

.024667 

.027100 

.029167 

.032067 

.035000 

.038167 

.041167 

.044667 

.0500 

.0600 

.0667 

.0733 

.1100 

Inch. 
0. 

.000188 
.000167 
.000188 
.000200 
.000167 
.000167 
.000166 
.000-iOO 
.000167 
.000200 
.000083 
.000067 
.000138 
.000467 
.000767 
.000666 
.000484 
.000666 
.000567 
.000267 
.001638 
.001367 
.001300 
.001400 
.001666 
.001367 
.001533 
.601500 
.001800 
.001700 
.002000 
.001834 
.002488 
.002067 
.002000 
.002933 
.003167 
.003000 
.003500 
.005333 
.0100 
.0067 
.0066 
.0367 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Initial  load. 
lOaatioliBill 

........ 

General  iumnuurjf, 

flcgrftTttj T.8498 

Jiesa 81.86 

Tenalle  atrengthper  aqnare  inoh  Of  original  aeotion — ponnda..  107.92^ 

Elasticlimit  per  aonAre inoh  of  original  section do....    83,606 

Elongation  per  inch  after  mptore • ineh..    0.1667 

Elongation  per  inoh  onder  atrain  at  elaetio  limit do 0018Q6 

Bedaction  in  diameter  at  point  of  rupture • •••• do 064 

Reduction  in  area  after  rupture,  per  oentom  of  original  aeotion 80.1 

Poflition  of  mptnre 1".66  firom  neek 

Character  of  broken  aorflMse granular  at  etronmferonoe  i  ailhjoeottf 

Elongation  of  inoh  aaotloBa^ "JSi^^^^M 


TESTS  OF   IBON,  STEEL,  AND   OTHEB  MATEBIALS. 

ITo.  3U9. 
Marks,  '^^ 
Diameter,  ".664. 
Sectional  area,  .25  sqnare  inch. 
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AppUedUMds. 

Sacoessiye 
elongation 
per  inch. 

Permuient 
set. 

Snoceaslye 
set 

Bemarks. 

TotiO. 

Sndi. 

per  inch. 

Poimdf. 
260 
1,260 
2,600 
8,750 
6.000 
6,260 
7,600 
8.760 
10,000 
11,260 
12,600 
12,760 
18,000 
13,260 
18.500 
18.760 
14,000 
14,250 
14,600 
14,766 
15.000 
18,260 
18,500 
18,760 
18,000 
10^600 
17,000 
17^600 
18,000 
18,600 
18.000 
18,600 
20.600 
20,600 
21,000 
^500 
22,000 
S600 
28,000 
23,600 
24,000 
24,600 
26,000 
28^600 
20^000 

27^000 
27,600 
28^000 
28^826 

FlMmdf. 

10,000 
15.000 
20,000 
26,000 
80,000 
86,000 
40,000 
45,000 
60,000 
61,000 
82.000 
68,000 
64,000 
66,000 
66^000 
67,000 
58,000 
68,000 
60,000 
61,000 
62.000 
68,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
87,000 
86,'000 
88,000 
80,000 
82^000 
84,000 
86.008 
86,000 
180,000 
102,000 
104,000 
106^000 
108,000 
110^000 
111^  000 
118^280 

IfUk. 

Ol 

.000138 
000300 
!  000433 
.000600 
'.000800 
.000867 
.001138 
.001300 
.001500 
.001633 
.001700 
.001767 
.001800 
.001867 
.001000 
.001033 
.001007 
.002000 
.002067 
.002367 
.002633 
.003067 

.004338 
!o05400 
.006707 
.008000 
.000107 
.010667 
.012167 
.018607 
.016067 
.016667 
.018333 
.020107 
.022000 
.024000 
.020000 
.028600 
.080388 

;038838 

.080697 

.048688 

.0600 

.0667 

.0688 

.0788 

.0887 

IndL 
0. 

.000188 
.000167 
.000133 
.000167 
.000200 
.000167 
.000166 
.000167 
.000200 
.000133 
.000067 
.000067 
.000033 
.000067 
.000038 
.000033 
.000034 
.0UU033 
.000067 
.OOOSliO 
.000266 
.000434 
.000666 
.000700 
.001007 
.001867 
.001288 
.001167 
.001506 
.001500 
.001600 
.001400 
.001600 
.001666 
.001834 
.001833 
.002000 
.002000 
.002600 
.001833 
.002067 
.003338 
.003334 
.003806 
.006467 
.0067 
.0066 
.8100 
.0284 

Inch, 
0. 
0. 
0. 
0. 
Ol 
Ol 
0. 
0. 
0. 

IndL 
0. 

Initiilload. 
SiMtlenmlk 

. 

TcDtOettreiigfh  per  tqum  ineh  of  original  teotion poonds..  118,280 

SiMtie  limit  per  lanftre  inch  of  original  eeotloii do..\.    68,000 

Bhmgatlon  per  Inen  Aftec^ptnre Inch..    0.1267 

Xloogntion  per  ineh  onder  strain  at  elaetlo  limit do 002067 

Bednctlon  la  diameter  at  point  of  mptare... do 104 

Bednetion  in  area  after  raptme,  per  oentom  of  original  Motion 83.5 

Position  of  rnptore ".60fromneok 

Character  of  woken  sorflMO grannlar;  silky  center 

lofinohaeotloni ~ ".07,  ".08.  ".23e 


398  TESTS   OF  IKON,    STEEL,    AKD   OTHEB  MATERIALS. 


Marks,  •IJf^ 

Diameter,' ^'.564 

SectioDal  area,  ,25  square  inch. 


Vo.  3150. 


Applied  kMds. 

peruioh. 

Suoceasiye 
per  inch. 

Permanent 
seL 

SneoeesiTe 

permanent 

•et. 

Semaxks. 

ToteL 

FersaoAre 
inoL 

Poundt. 
250 
1,250 
2,500 
8,750 
6,000 
6,250 
7,600 
8,750 
10,000 
11,260 
12,600 
12,750 
18,000 
18,250 
18.500 
18.750 
14,000 
14.260 
14,600 
14,750 
16,000 
15,500 
16,000 
16^500 
17,000 
17,600 
18,000 
18.500 
19,000 
19,500 
20,000 
20.500 
21,000 
21,600 
22,000 
22,500 
28.000 
28,600 
24,000 
24,600 
26000 
25,600 
26,000 
26,600 
27,000 
27,840 

Poundt, 

1,000 

6,000 

10.000 

20,000 
26,000 
80,000 
8^000 
40,000 
45,000 
60.000 
61.000 
62,000 
68,000 
64,000 
65^000 
66.000 
67,000 
68.000 
69,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82.000 
84,000 
86.000 
88,000 
90,000 
92,000 
94.000 
96,000 
98,000 
100.000 
102.000 
104,000 
106.000 
108,000 
109,860 

IndL 

a 

.000188 
.000300 
.000467 
.000667 
.000867 
.001000 
.001200 
.001338 
.001500 
.001700 
.001738 
.001800 
.001838 
.001900 
.001967 
.002233 
.003067 
004000 
.' 004567 
.005167 
.006338 
.007567 
.008900 
.010167 
.011567 
.013188 
.014667 
.016067 
.017833 
.019500 
.021167 
.023038 
.025000 
.027167 
.029400 
.031838 
.035000 
.088167 
.042000 
.046500 
.048333 
.0567 
.0667 
.0767 
.1100 

InOL 

0. 

.000183 
.000167 
.000167 
.000200 
.000200 
.000138 
.000200 
.000133 
.000167 
.000200 
.000088 
.000067 
.000033 
.000067 
.000067 
.00C266 
.000834 
.000938 
.000567 
.000600 
.001166 
.001234 
.001833 
.001267 
.001400 
.001566 
.001534 
.001400 
.001766 
.001667 
.001667 
.001866 
.001967 
.002167 
.002283 
.003433 
.003167 
.003167 
.003833 
.003500 
.002833 
.008367 
.0100 
.0100 
.0838 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
01 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaattoUiBlt 

TenaUaatrepgth. 

•■••••■■•>■• 



*-— 

General  summarff. 

Tensile  strength  per  sqnare  inch  of  original  section poonda..  M^ 

Elastic  limit  per  sqnare  inch  of  original  section do 56^  MM 

Elongation  per  inch  after  rupture Inoh..    0.1Jg 

Elongation  per  inch  nnder  strain  at  elastic  limit • do 001M< 

Itednction  in  diameter  at  point  of  mptnre • • do 1^ 

Bednotion  in  area  after  rupture,  per  centum  of  original  section 3^' 

Position  of  rupture at  middle  of  tfio 

Character  of  DToken  surface granular  at  dxeomfbreBce;  «ilkToent«r 

Elongation  of  inoh  ieotiona • ".idT^dST*.  MS 


TESTS   OF   IBON,  STEEL,  ANB   OTHSB  MATEBIALS. 

£fo.3161. 

Marks,  «^ 

Diameter,  "Mi. 

Sectional  area,  J^  sqoare  inch. 
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Applied  loads. 

lOODgAtiOII 

SoooeMiTe 
elongation 
per  inch. 

Permanent 
aek 

SncoemlTe 

permanent 

set. 

Bemarko. 

Total. 

PorMiuuce 
inch. 

p«rmoh. 

260 
1,250 
2,600 
£760 
6.000 
6,250 
7.500 
8,750 
10,000 
11,250 
12,500 
12,760 
13,000 
18,250 
18.500 
18,750 
14,000 
11,250 
11,600 
14,760 
16,000 
16,600 
16.000 
16^500 
17,000 
17.500 
18.000 
18.500 
19^000 
10.500 
20.000 
20,500 
21,000 
81,500 
22,000 
22.500 
28,600 
28.500 
24.000 
24,600 
26,000 
26,500 
26,000 
26,500 
27,000 
27.290 

Potmdi, 
1,000 
6,000 
10,000 
16;  000 
20,000 
25.000 
80.000 
85,000 
KLOOO 
45.000 
60.000 
61,000 
62.000 
63,000 
,      64,000 
'      66,000 
66.000 
67.000 
68,000 
50,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,060 
78,000 
80.000 
82,000 
84,000 

^Z 

90,000 
02,000 
04.000 
06.000 
08,000 
100.000 
102.000 
104.000 
106,000 
108,000 
100.160 

IfMft. 

a 

.000167 

.000888 

.000538 

.000788 

.000867 

.001038 

.001200 

.001400 

.001688 

.001788 

.001767 

.001800 

.001867 

.001038 

.002000 

.002633 

.003600 

.004333 

.004833 

.005600 

.006500 

.007733 

.000100 

.010433 

.011833 

.013333 

.014867 

.016167 

.017883 

.019667 

.021333 

.028167 

.025167 

.027500 

.020633 

.032388 

.085338 

.038338 

.041833 

.046000 

.0538 

.0600 

.0667 

.0767 

.1188 

0. 

.000167 
.000166 
.000200 
.000200 
.000184 
.000166 
.000167 
.000200 
.000138 
.000200 
.000034 
.000033 
.000067 
.000066 
.000067 
.000633 
.000067 
.0U0733 
.000500 
.000067 
.001000 
.001233 
.001367 
.001333 
.001400 
.001500 
.001534 
.001300 
.001666 
.001834 
.001666 
.001834 
.002000 
.002333 
.002388 
.002500 
.003000 
.008000 
.003600 
.004167 
.0073 
.0067 
.0067 
.0100 
.0366 

IfUk. 

a 

Ol 
01 

a 
a 

0. 

a 

0. 
.000038 

Ineh. 
0. 

Initial  load. 
XIastio  Uaill. 

TenaneatreDgOu 

.000088 

^ 

'"""' 

Chneral  iummary, 

Tenaile  atrenictlk  per  aqnare  inch  of  original  aecUon pounds..  100.160 

Zlastio  limit  per  sqnare  inch  of  original  section do 65.000 

SloDgation  per  inob  after  rapture '.inch..    0.1638 

Xlongation  per  inch  under  strain  at  elastic  Bmit do 002000 

Bedoction  in  diameter  at  point  of  rupture , do 004 

Boduetion  in  area  after  rupture,  per  eontum  of  original  section 80.6 

Position  of  rupture • .*. ".70  from  neck 

Chnraoter  of  Dioken  aurfaoe.— »- n grannliv;  silky  center 

BongatkinofinohOMtioao « , ".26*,  ".12,  ".12 


400  TESTS   OF  IBON|  STEEL,  AND   OTHER   MATEEIALS. 

HOOP  Di. 

No.  3231. 

Marks, «?;?» 

Diameter,  ".664, 

Sectional  area,  .26  square  inch. 


ApplU 
TotaL 

sdloAds. 

PerftqoAre 
indi. 

Slongation 
p«rlnch. 

SaoceaaiTe 
elongation 
p«rinoh. 

Permanent 
■ek 

Snoceseive 

permanent 

set. 

• 

Remarka. 

Pounds. 
250 
1,250 
2,600 
8,750 
5.000 
6.250 
7.500 
8,750 
10.000 
11.250 
11,500 
11.760 
12,000 
12,250 
12,600 
12,760 
18,000 
18,260 
18.600 
18,760 
14,000 
14,260 
14.600 
14,760 
15,000 
W,500 
16.000 
16,600 
17,000 
17,600 
18,000 
18,600 
19,000 
19,600 
20.000 
20.600 
21,000 
'  21.500 
22,000 
22.500 
28,000 
28,500 
24.000 
24,800 

Pounds. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35.000 
40.000 
45.000 
46,000 
47,000 
48,000 
48.000 
50.000 
51,000 
62,000 
53,000 
64,000 
65,000 
66.000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 
84.000 
86,000 
88,600 
90.000 
92,000 
94,000 
96,000 
97,200 

Inch. 
0. 

.000133 
.000288 
.000460 
.000617 
.000783 
.000950 
.001133 
.001333 
.001517 
.001567 
.001633 
.001867 
.002183 
.002500 
.002800 
.003133 
003600 
.004067 
.004583 
.005267 
.006000 
.006683 
.007500 
.008167 
.009933 
.011588 
.018167 
.016200 
.017883 
.019167 
.  021417 
.028888 
.026600 
.0800 
.0388 
•  0867 
.0417 
.0460 
.0517 
.0600 
.0667 
.0817 
.1117 

IndL 
0. 

.000133 
.000150 
.000167 
.000167 
.000166 
.000167 
.000183 
.000200 
.000184 
.000050 
.000066 
.000234 
.000310 
.000317 
.000300 
.000333 
.0004<r7 
.000467 
.000516 
.000684 
.000733 
.000683 
.000817 
.000667 
.001766 
.001660 
.001584 
.002083 
.002183 
.001834 
.002250 
.002416 
.001667 
.0086 
.0088 
.0034 
.0060 
.0088 
.0067 
.0083 
.0067 
.0150 
.0800 

Inch, 

Ol 

0. 

0. 

0. 

0. 

0. 

0. 

Ol 

.000017 
.000038 

Inch, 
0. 

Initial  load. 
ElaatieUmlt, 

Tenaltoalraiigfh. 

'".'066017* 
.000016 



General  eummarjf. 

Tensfle  etrenKth  per  oqnare  inch  of  orislnal  seotton.— poanda..    9T,8H 

Elaatio  limit  per  square  inch  of  original  tiecUon do....    47,4100 

Eloniration  per  incn  afterraptore • inch..    0.1383 

Elongation  per  Inch  under  strain  at  elastic  limit ^ do 001633 

Eednctionin  diameter  at  point  of  mptitre ..••• do IM 

Bednction  in  area  after  raptnrsi  per  centum  of  original  section 4I.t 

Position  of  mptare l".66froraneek 

Character  of  broken  anrface silhy;  trace  of  graonlatioa 

Elongation  of  inch  sections ''.IS,  ".85*,  ".U^  ".W,  ".08,  «.M 


S-^^^u^  <S'^&e7^JB.J^,:R.'^^fZe^ 


.^ffoo^2?j^ 


V 


-H 


H  Ex  No  16  50, 1. 


TE8TS   OF    IRON,  STEEL,  AND    OTHER    MATERIALS. 

Ko.  3232. 

Marks,  8B,D, 

Diameter,  ''.604. 

Sectional  area,  .25  square  inch. 


401 


Applied  loada. 

Elonsfttion 
per  inch. 

SacoessiTo 
eloD  Ration 
per  inob. 

Penuanent 
set 

Sooceaaive 

Remarks. 

TotaL 

Perwiiiare 
inch. 

permaueot 
set. 

PoundM. 
250 
1,250 
2.  TOO 
3,750 
5.000 
6,250 
7.500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,730 
12,000 
12,250 
12,.'H)0 
12,750 
13.000 
13,2.:0 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16.000 
16,500 
17,000 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,5(0 
81.000 
21,500 
22.000 
22,500 
23,000 
23.500 
24.000 
24.500 
25.000 
25,500 
26,000 
26,500 
20^900 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
60,000 
51.000 
52.000 
63,000 
54,000 
55,000 
56.000 
57,000 
58.000 
69,000 
60.000 
62.000 
64,000 
•6,600 
68,000 
70.000 

r2,ooo 

74.000 

76,000 

78.000 

80.000 

82.000 

84,000 

86.000 

88.  OUO 

00.  UK) 

92.000 

94.000 

96,000 

98,000 

100,  OvO 

102,000 

104.000 

106.000 

107,600 

Inch. 
0. 

.000133 

.000300 

.000467 

.000633 

.000800 

.000967 

.001133 

.001333 

.001367 

.001400 

.001460 

.001483 

.001533 

.001567 

.001583 

.001633 

.001667 

.001700 

.001783 

.001833 

.001967 

.002083 

.002250 

.002400 

.002667 

.002917 

.003200 

.0035.50 

.004567 

.005617 

.006867 

.008233 

.009617 

.  011033 

.  012650 

.014183 

.015950 

.017650 

.019533 

.  021417 

.023533 

.025000 

.0263 

.0317 

.0350 

.0383 

.0433 

.0467 

.0517 

.0000 

.0717 

.0983 

Inch, 
0. 

.000133 

.000167 

.000107 

. 000166 

.  000167 

.010167 

.000166 

.  000200 

.000034 

.000033 

.000050 

.  000033 

.000050 

.000034 

.000016 

. 000050 

.000034 

.000033 

.000033 

.000100 

.010134 

. C00116 

.000167 

.  000150 

.000267 

.000250 

.000283 

.000350 

.001017 

.001050 

.001250 

.001366 

.001384 

.001416 

.001617 

.00l;%a3 

.001767 

.001700 

.001883 

.001881 

.002116 

.002067 

.0027 

.0034 

.0033 

.0033 

.0050 

.0034 

.0050 

.0083 

.0117 

.0266 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 

Inch. 
0. 

InlUal  load. 

'".'000033" 
0. 

Elastic  Umlt                     ' 

1 
Tensile  strength. 

General  nummary. 

Specific  graTlty 7.8470 

HaitlneBr 24.51 

Tensile  strenicth  per  square  inch  of  ori<dna1  section poands..  107,000 

Elastic  limit  per  square  inch  of  original  sec  lion do....    51,000 

Elongation  per  inch  after  m|>tare inch..    0. 1067 

Elongation  per  inch  nnder  strstin  at  elastic  limit do 001733 

Eedaction  in  diameter  at  point  of  ruptare do C81 

Reduction  in  area  after  raptnre,  per  centum  of  original  section 27.6 

Position  of  rtiptore 3  ".2  from  neck. 

Chaneter  of  broken  surface grannlar;  dull  center. 

Bkmsationof  inohseottons ".Q8,  ".06,  ".15,  ".23*,  \08,  ".06 

H.  Ex.  Iti ^26 
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TESTS   OF   IRON,  STEEL,  AND    OTHER    MATERIALS. 
No.  3233. 


Marks,  ^^;£' 

Diameter,  ".564. 

iSectioual  area,  .25  square  inch. 


Applied  loads. 


Total. 


PcundM. 
2.')0 
1.250 
2,500 
3,750 
5,000 
0,250 
7,500 
8.750 
10.000 
10,260 
10,500 
10,750 
11.000 
11,250 
11.600 
11.750 
12.000 
12.250 
12.500 
12.760 
13.0U0 
13.250 
13.600 
13,760 
14.000 
14,250 
14,5U0 
14,750 
15.000 
16.500 
16,000 
16,500 
17,000 
17.500 
18.000 
18,500 
10,000 
10.600 
20.000 
20.600 
21,000 
21,500 
22,000 
22.600 
23,000 
23.600 
24,000 
24.600 
25,000 


Per  square 
inoh. 


PtnmdB. 
1,000 
5,000 
10.000 
16.000 
20.U00 
25.01.0 
80,000 
85,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
46,000 
49,000 
60.000 
51,000 
62.000 
63,000 
54.000 
55.000 
56,000 
57.000 
58,000 
66.000 
60,000 
62,Ido 
64,000 
66.000 
68,000 
70,000 
72.000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.tiOO 
06,000 
98.000 
100.000 


Elongation 
per  inoh. 


0. 

.000160 
.000317 
.000483 
.000650 
.000817 
.000983 
.001160 
.001317 
.001383 
.  001417 
.001433 
.001483 
.001517 
.001560 
.001683 
.001033 
.001717 
.002183 
.002567 
.002917 
.003317 
.003733 
.004217 
.004800 
.0U5417 
.006050 


.007433 

.009U83 

.010517 

.012150 

.013783 

.015600 

.017550 

.019350 

.021767 

.023750 

,026517 

.0817 

.0333 

.0367 

.0400 

.0167 

.05i« 


.0783 
.1000 


SaeoeeslTe 
elongation 
per  inch. 


Inch. 
0. 

.000150 
.000107 
.000166 
.000107 
.0001ti7 
.000166 
.000167 
.000167 
.000060 
.Ot.0034 
.000016 
.000060 
.000034 
.00U033 
.000033 
.(100050 
.000084 
.000466 
.000384 

.o-oaso 

.000400 

.000416 

.000484 

.000583 

.000617 

.000033 

.000633 

.000750 

.001660 

.001434 

.001683 

.001633 

.  001K17 

.001950 

.OOltWO 

.002417 

.001083 

.  002767 

.005183 

.0016 

.0084 

.0033 

.0067 

.0033 

.0050 

.0100 

.0133 

.0217 


Permanent 
set. 


Inek, 


8acoe4sive 
permanent 


IndL 


Bemarka. 


Initial  load. 


Elaatio  limit 


Tensile  strength. 


General  eummarjf. 

Tensile  strength  per  square  inoh  of  original  section ponnde..  IJJJ^ 

Eliistlc  limit  per  souare  inch  of  originalsectlon ?*w"*    ft  2! 

Elongation  perinon  after  ruptare toch..    0.1WB 

Elongation  per  inch  ander  straio  at  elastic  limit do ^^*n 

Reduction  in  diameter  at  point  of  mptnre.  - oo..-.       ^14 

lte<luction  in  area  after  rapture,  per  centum  of  original  section "J:;ki*i: i 

Position  of  mptnre r'.25fH»Dec» 

Character  of  broken  surface sillsy.60  per  cent.;  grannlarJO  per  cent 

ElungaUon  ofinch  aeolioaa • ".08,".lT,'M9,".27*.^'.U.".« 


T£8TS   OF   IBONy  STEEL,  AND   OTHEK   MATERIALS. 
NBW  HOOP  Di. 

No.  3469. 
Marks,  «?ji^' 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 
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Applied  loads. 


ToUL 


Pttrwraare 
inoii. 


BIoDipitlon 
per  inch. 


Suoceaalre 
per  inch. 


Permanent 

set. 


SnooesstTe 

permanont 

set. 


Remarka. 


13,2 

13,  i^^ 

13,750 


11 


i850 


14,  ISO 

1S,000 

JS,SOO 

10,000 

16,  coo 

17,000 

17,800 

18.000 

18,500 

19,000 

»,ooo 
to,sioo 


Powndf. 

1,000 

5,000 

10,000 

16.000 

20.000 

25.000 

80,000 

86.000 

40.000 

46^000 

00,000 

61.000 

52.000 

63,000 

64.000 

65.000 

56.000 

67.000 

5^000 

50»000 

00.000 

02,000 

0d.OOO 

^^ 

es^ooo 

72,000 
70.  OOO 

Tsloao 


sfzioao 
Skooo 

SS,Oi90 

SSioao 

9Z,000 

Solooo 

104.000 
100,000 

io**-222 

110.000 


Inch, 
0. 
.000150 
.000317 
.000483 
.000660 
.00U817 


.001150 
.001300 
.001487 
.001688 
.001667 
.001717 
.001750 
.001783 
.001817 
.001833 
.001883 
.001900 
.002017 
.002283 
.003467 
.005167 
.006750 
.008117 
.009417 
.010907 
.012167 
.013533 
.01S033 
.01G750 
.  018117 
.019H33 
.021067 
.023667 
.  025750 
.  027017 


.033330 

.0367 

.0400 

.0150 

.0517 

.0583 

.0683 

.0867 

.1100 


Inch. 
Oi 

.000150 

.0C0J67 

.000166 

.000167 

.000167 

.000166 

.000167 

.000150 

.000167 

.000166 

.000034 

.000050 

.000033 

.O0OU33 

.  01)0034 

.000016 

.000)0 

.000067 

.000067 

.000266 

.01)0184 

. 001700 

.001587 

.001367 

.001300 

.001550 

.001200 

.001H06 

.04)1500 

.001717 

.001667 

.001410 

.001834 

.002000 

.0024*83 

.00i;67 

.  002016 

.  0'»2497 

.  00 1370 

.0;i33 

.0050 

.0067 

.0066 

.0100 

.0184 

.0233 


Inth. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Jneh, 


luiUallood. 


ElasUo  Umlt 


Tensile  strensth. 


Oenerdl  summarjf. 

^^^  «w«r  aaiutfo  ^ch  of  orif^lnal  section ponnds..  110,680 

T.Balleatr«f5»2JJ«Ti  inch  of  original  section «l"    -•    67  Ouo 

SSiettm^^^^T^cXaiterroplure inch..    0.1»33 

SSStt«*»V«**^SgSider  "train  at  eUMHo  limit do 001883 

»£»ato»p«^*SSSter*»  point  of  nipture do 144 

uS««tto»J»  JJ^jfcftar  rapture,  per  centum  of  oriKinal  section 44.6 

^IllociloA  in     ♦iIt^       1".65  from  neck 


404  TESTS   OF   IRON,  STEEL,  AND   OTUEB   MATERIALS. 

No.  3480. 

Marks/ 1;  J» 

Diameter,  ''.604. 

Sectional  area,  .25  square  inch. 


1 


Applied  loads. 


TotaL 


Per  square 
inoo. 


Klonfatloii 

perinoh. 


Sacoeasive 
eloneation 
perinoh. 


Permanent 


SncoeaaiTe 
pormanent 


Bemarka. 


Foundt. 
250 
1,250 
2,600 
8,750 
6,000 
6,250 
7,600 
8.750 
10,000 
11,250 
12,500 
12,750 
13,000 
18,250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15,000 
15.500 
16,000 
10,500 
17.000 
17,500 
18.000 
18.500 
19.000 
10,500 
20,000 
20,500 
21.000 
21,500 
22.0U0 
22,500 
23,000 
23.500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,400 


Plottndt. 
1.000 
6,000 
10.000 
15.000 
20.000 
26,000 
80,000 
86.000 
40,000 
46^000 
60,000 
61,000 
63,000 
63,000 
64.000 
66.000 
56,000 
67,000 
58.000 
69.000 
60,000 
62,000 
64,000 
66,000 
68,000 
7U.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84.000 
86,000 
88.000 
00.000 
02.000 
04,000 
06,000 
08.000 
100,000 
102.000 
104.000 
106,000 
108.000 
109,960 


Inch. 

0. 
.000160 
.000317 
.000488 
.000650 
.000817 
.000988 
.001167 
.001317 
.001483 
.001660 
.001683 
.001717 
.001750 
.001788 
.001833 
.001883 
.001967 
.002100 
.002333 
.002750 
.004000 
.  005.133 
.000783 
.  008250 
.009500 
.010917 
.012383 
.013800 
.015260 
.  016<>67 
.018533 
.020283 
. 022333 
.024133 
.026333 
.028667 
.  031250 
.  0340{<3 
.0J7167 
.0433 
.0483 
.0517 
.0017 
.0733 
.1050 


Inch. 
0. 

.000150 
.000167 
.  0<N)166 
.000167 
.000167 
.C00106 
.000184 
.000150 
.000106 
.000167 
.000033 

.oooo:m 

.000033 


Jfidk. 


Ifuh, 


Initial 


.00(1050 

.OOOO.'iO 
.00.1084 
. 000133 
.  O11O2.I3 
.000417 
.001250 
.001833 
.001450 
.001467 
.001250 
.001417 
.001466 
.001417 
.001450 
.001617 
.001666 
.00.760 
.0O21.'iO 
.001600 
.002200 
.002334 
.002583 


Elastic  Umit. 


.003084 

.006133 

.0050 

.0034 

.0100 

.0116 

.0317 


Tensile  stienglh. 


Gmtral  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds--  IJJJJJ 

Elastic  limit  per  sqaare  inch  of  original  section «    V""    a  iS 

Elongation  per  inch  after  niptare............... ™»-    J^J^ 

gongation  per  Inch  under  strain  at  elastic  limit do 0OI8n 
)dnctlon  in  diameter  at  point  of  mpture «» ^■J 

Bednction  in  area  after  mptare,  per  centum  of  original  soction •;.-'•      J"^^ 

cSS2te?o7£?krninrfiiiV^^^^^ 

KlongaUon  of  inch  sections "W.  "-^^  "•».  "-l*!  "•»•  'J* 


TB8T8   OP   IROK,  STEEL,  AND   OTHER   MATERIALS. 

No.  3461. 
Marks,  «^2' 
Diameter,' ".564. 
Sectional  area,  .25  square  inch. 


40."^ 


Applied  loads. 

perltDob. 

SaoeeMiye 
elongadon 
per  inch. 

set 

Snocesftive 

permanent 

set 

Remarlsa. 

Total 

Per  flonare 
inch. 

Pounds. 
250 
1,250 
2,600 
3,750 
5.000 
6.200 
7.500 
8.750 
10.000 
11,250 
12.500 
U;750 
13,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
16,000 
16,600 
17,000 
17.500 
18.000 
18.500 
19,000 
19.500 
20.000 
20.500 
21.000 
21,500 
22,000 
22,500 
23.000 
A  500 
24,000 
24,500 
25,000 
23,500 
26,000 
26,500 
27,  COO 
27.500 
27.630 

Pounds. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
80,000 
86,000 
40.000 
45.000 
50.000 
51.000 
62.000 
58.000 
54,000 
65.000 
56.000 
67,000 
58.000 
69.000 
60.000 
61,000 
62.000 
64,000^ 
66.000 
68,000 
70,000 
72,000 
74.000 
7«.000 
78.000 
80,000 
82.000 
84.000 
86.000 
88,000 
90.000 
92,000 
94,000 
96,000 
98^000 
100,000 
102.  OOO 
104,000 
106.000 
106.000 
110.000 
110,620 

Inch. 
0. 

.000160 
.000333 
.000500 
.000667 
.000833 
.000083 
.001160 
.001317 
.001483 
.001650 
.001688 
.001700 
.001783 
.001783 
.001817 
.001850 
.001900 
.001067 
.002000 
.002167 
.002450 
.002938 
.004500 
.006250 
.007683 
.009000 
.010333 
.011760 
.013250 
.014600 
.016167 
.017833 
.019683 
.021167 
.023167 
.025833 

.080088 

.082917 
086000 
!039750 
.0433 
.0500 
.0567 
.0667 
.0883 
.1133 

IndL 

0. 
.000160 
.0OU183 
.000167 
.000167 
.000166 
.000150 
.000167 
.000167 
.000166 
.000167 
.000033 
.000017 
.000038 
.000060 
.000034 
.000038 
.000050 
.000067 
.000033 
.000167 
.000283 
.000483 
.001567 
.001750 
.001888 
.001367 
.001833 
.001417 
.001500 
.001350 
.001567 
.001666 
.001760 
.001684 
.  002000 
.002166 
.002417 
.002333 
.002834 
.003083 
.003760 
.003660 
.0067 
.0067 
.0100 
.0216 
.0250 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit 

TenaUe  atrangth. 



General  summary. 

Tenflfle  dtrength  per  aqnare  inch  of  original  aeotion poanda..  110,529 

Btaatio limit  per  aqnare  Inch  of  original  aection do 60.000 

Klonf^tion  per  inch  alter  mptare inch..    0.1067 

Bonfcation  per  inch  under  strain  at  elastic  limit do  ...  .002000 

Reduction  in  diameter  at  point  of  mptare do 144 

Beduction  in  area  after  mptore,  per  oentam  of  original  section 44.6 

Position  of  mptare 2".20  from  neck 

C  baracter  of  broken  sarfaee silky 

mongatioiiof  inohsaetlOds ".09.  ".II,  ".16,  ".80.  "32*,  Ml 


406  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

HOOF  Dft 

No.  3146. 
Marks,  «?^*?« 
Diameter/ '^564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

l7lAn<*af(nn 

SacoessWe 
elougation 
per  inch. 

Pernianont 
set 

Successive 

permaDent 

set. 

Remarks. 

ToUL 

Per  square 
inoL 

periooh. 

Povndt. 
250 
1,260 
2,500 
3,750 
5,000 
6,250 
7,500 
8.760 
10,000 
11,250 
12,500 
12,760 
18,000 
13,250 
13,600 
13,750 
14,000 
14,250 
14,500 
14,760 
15,000 
16,500 
16.000 
16^500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
30.000 
20,500 
21,000 
21.500 
22,000 
22,500 
23.000 
23.500 
24,000 
24,500 
26,000 
26,500 
26,000 
26.500 
27.000 
26,250 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20.000 
25,0c0 
30,000 
85,000 
40,000 
46.000 
60,000 
61,000 
52,000 
68,000 
54,000 
56,000 
56.000 
67.000 
68.000 
60.000 
60,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72.000 
74.000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
06.000 
98,000 
100,000 
102,000 
104.000 
106.000 
108,000 
109,000 

Inch. 
0. 

.000117 
.000283 
.000450 
.000617 
.000783 
.000907 
.001133 
.001300 
.  001467 
.001650 
.001733 
.001867 
.002000 
.002167 
.002367 
.002667 
.002917 
.003200 
.003500 
.004000 
.005083 
.006333 
.007760 
.009083 
.010333 
.011750 
.013167 
.  014750 
.016417 
.018000 
.019833 
.021750 
.023833 
.025833 
.028250 
.031083 
.034000 
.aT70H3 
.040667 
.04M17 
.0500 
.0507 
.0650 
.0800 
.1000 

Inch. 
0. 

.000117 
.000166 
.000167 
.000167 
.000106 
.U00184 
.000166 
.000167 
.000167 
.000183 
.000083 
.000134 
.000133 
.000167 
.000200 
.00U300 
.0U0250 
.000283 
.000300 
.000500 
.001083 
.001260 
.001417 
.001333 
.001260 
.001417 
.001417 
.001583 
.001667 
.001583 
.001833 
.001917 
.002083 
.002000 
.002417 
.002833 
.002917 
.003083 
.003584 
.003750 
.005683 
.0067 
.0083 
.0150 
.0200 

Tnek, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jnek. 
0. 

1 
Initislload.                   ' 

1 

1 

1 

1 

1 

BlasUc  limit. 

Tensilo  strenittli. 

General  summary. 

Tensile  strenirth  per  square  inch  of  orieinal  section pounds..  100.000 

Elastic  limit  per  nqaaro  inch  of  orifj^inal  section do M,000 

BlongatJon  per  inch  after  mptnre inch..    0. lOSS 

Elongation  per  inch  under  strain  at  elasticllmit do 001650 

Reduction  in  diameter  at  point  of  rupture do .  - .         074 

Reductioninareaaftermpturo,  per  centum  of  original  section 240 

Position  of  rupture ".65  from  neck 

Character  of  broken  surface srannlar:  dall  ecoentrio  spot 

Elongation  of  Inch  sections ".30*,  ".09.  ".08,  ".08^  ".08,  ".01 


SiCrzcTi^  0^eGl^^.JL.J^:i^fle^ 


jFoopJ?z^ 


|f ./e^cT      >| 


H  Ex  No  16  50, 1. 
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MarkR,  «|f;?« 


Dilimeter,  ".664. 

Seciional  area,  .25  sqaare  inch. 


ApiiUcd  loads. 

BlonntioD 
per  inch. 

SaccewiT» 
perlnoh. 

Pemuuieiit 
net. 

SaooeMiTo 
permMent 

i 

Remark*. 

T6UL 

P«r  fiqaare 
inch. 

Pounds. 
250 
1,250 
2,500 
8.750 
5,000 
6^250 
7,500 
8.750 
10.000 
11.250 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15.600 
18.000 
18,500 
17,000 
17,500 
18^000 
18.500 
19,OuO 
19.500 
20,000 
20.500 
21,000 
21,500 
22.000 
22.500 
28,000 
28.500 
24.000 
24,600 
26,000 
26.  500 
28.000 
26.500 
27.000 
27.500 
28,000 
28.070 

Pottiub. 

1,000 
6,000 
10.000 
l-SOOO 
20,000 
25.000 
80,000 
85,000 
40.000 
45.000 
60,000 
51,000 
52,000 
53,040 
54.000 
56,000 
56.000 
57,000 
58,000 
50.0iO 
60,010 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
80,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100,000 
102.000 
104.000 
106,000 
108,000 
110.000 
112,000 
112^280 

Inch. 
0. 

.000117 

.000283 

.000438 

.000617 

.000783 

.000950 

.001117 

.001283 

.  001467 

.001700 

.001738 

.001800 

.001833 

.001917 

.001067 

.002117 

.002250 

.003367 

.002533 

.002750 

.003333 

.OMIOO 

.005083 

.006300 

.007583 

.008767 

.010333 

.011667 

.013250 

.014833 

.016500 

.018200 

.020000 

.021833 

.024017 

.026250 

.028667 

.031333 

.033750 

.087000 

.0433 

.0183 

.0517 

.0567 

.0667 

.0850 

.1017 

JndL 
0. 

.000117 
.000166 
.000150 
.000184 
.000166 
.000167 
.000167 
.000166 
.000184 
900233 
.1100033 
.001007 

.oo.o« 

.000084 

.000050 

.000150 

.000118 

.000117 

.000166 

.00: '217 

.O00'>83 

.000767 

.000981 

.001217 

.W)I2)'3 

.001184 

.00iri66 

.00i:»34 

.001583 

.0J15K3 

.001667 

.0111700 

.001800 

.0018:13 

.002184 

.00223:1 

.002417 

.002606 

.002U7 

.003250 

.0063 

.0050 

.0034 

.0050 

.0100 

.0183 

.0167 

JndL 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
£  aatic  limit 

Tensile  strength. 



General  eummary. 

Tensile  slreoKth  per  sqnare  inch  of  orijdnal  section ponnds..  113,^80 

Klaotio  limit  per  sooare  inch  oforlfcina!  section do....    S'l.OuO 

SlonjDation  per  incD  after  mplure    inch.. .  0. 1200 

Blon|{ation  per  inch  under  strain  at  elastic  limit do 001967 

RedncUon  in  diameter  at  poiut  of  rupture do  ...        .084 

Bedoctlon  in  area  after  rupture,  per  ceui am  o.  original  section 27.6 

Position  of  niptare ".8  fttim  neck 

Character  of  broken  snrface grannlar  ;  silky  center 

Rkm^aionoflnelisecUoua ".07,  ".00,  ".13,  ".24*, 'Ml,  ".08 
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No.  3148. 

Marks, «  »'5» 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


Applied 


TotaL 


Per  squitfe 
incii. 


perinolL      pe/jnch. 


PemuuieBt 


SnoceMWe 
permanent 


Bemarkt. 


Poundt. 
250 
1.250 
2,500 
8,760 
5,000 
6,250 
7,600 
8,750 
10,000 
11,250 
11,600 
11,760 
12.000 
12,250 
12.500 
12.750 
13,000 
13,250 
13,500 
13.750 
14,000 
14.250 
14,500 
14.750 
15,000 
15,500 
18,000 
10,500 
17,000 
17.500 
18,000 
18,500 
19,000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23.000 
23.500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
26,600 


Pound*. 
1.000 
5,(^ 
10,000 
15.000 
20.000 
25,000 
80.000 
85,000 
40,001 
45,000 
46.000 
47,000 
48.000 
49,000 
60,000 
51,000 
52.000 
63.000 
64.000 
65,000 
56.000 
57.000 
58.000 
59,000 
60,000 
6  J,  000 
64,000 
66.000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100.000 
102,000 
104,000 
106,000 
106,760 


Inch. 
0. 

.000150 
.000300 
.  OOt'483 
.000650 
.000817 
.000983 
.001150 
.001333 
.001483 
. 001517 
.001567 
.  001617 
.0016(r7 
.001833 
.001933 
.002183 
.002400 
.002633 
.002863 
.003267 
.003600 
.004050 
.004500 
.005000 


.007338 

.  008700 

.  010250 

.011667 

.013167 

.014700 

.016500 

.  01^-83 

.020000 

.021750 

.024083 

.028200 

.028667 

.030750 

.084000 

.037500 

.041088 

.0467 

.0517 

.0600 

.0683 

.0850 

.1050 


Inoh. 
0. 

.000150 
.000150 
.000181 
.000167 
.000167 
.000166 
.000167 
.000183 
.000150 
.000034 
.000050 
.000050 
.000050 
.000166 
.000100 

.ooo2:>o 

.000217 

.000233 

.000250 

.00038i 

.  000333 

.000450 

.000450 

.(00500 

.001083 

.001250 

. 001367 

.001550 

. 001417 

.001500 

.001533 

.001800 

.001583 

. 001917 

.001750 

.002333 

.002117 

.002467 

.002083 

.003250 

.008500 

.008383 

.005617 

.0050 

.0083 

.0083 

.0167 

.0200 


Iwik, 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 


/ncA. 


Initial  1 


Elastic  limit 


Tenaile  strengtli. 


Gtnwal  summary, 

Speoifle gravity 7.851J 

Hardness 23.17 

Tensile  strength  per  sqnare  inch  of  original  section • pounds..  106^  ?■ 

Elastic  limit  per  sonare  incli  of  original  section do....    49^M 

Elongation  per  incn  after  rapture inch..    0.190 

Elongation  per  inch  and<>r  Htr.iin  at  elastic  limit ...do...  'WIW 

Ki>daulion  in  diameter  at  point  of  rupture do  ...       .w 

Reduction  in  area  after  rupture,  per  centum  of  original  section aO.* 

Position  of  rapture 2".80  fromnee^ 

Character  of  broken  snrfiice graonlar ;  silky  oenttl 

Elongation  of  inch  sections ".08,  ".10,  ".12,  ".25*.  ".U,".!* 
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liro.3333. 
Marks,  •?!?• 
Diameter,  ".664. 
Sectional  area,  .25  sqaare  inch. 
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Applied  iMifls. 

per^ioh. 

Snooeuive 

PiinnAiMint 

SacoaMiTe 

Remarka. 

ToUd. 

Peraouare 
inch. 

■•••                     Mt. 

1 

Ptmnds. 
260 
1,250 
2.506 
3,750 
8.00O 
0,260 
7,500 
8,750 
10,000 
11,250 
11.500 
11,750 
12,000 
12.260 
12,500 
12,750 
13,000 
13.250 
13,500 
13.750 
14.000 
14.250 
14,500 
14,750 
15.000 
U600 
18.000 
10,500 
17,000 
17,600 
18,000 
18.600 
19.000 
19,580 
20.000 
20.800 
21,000 
21.500 
22.000 
22.600 
23,000 
23,600 
34,000 
24,480 

Paundi. 
1,000 
8,000 
10,000 
15^000 
20,000 
25.000 
30.000 
35,000 
40,000 
45.000 
48,000 
47.000 
48^000 
49,000 
60.000 
61,000 
62,000 
53,000 
54.000 
56,000 
58,000 
57.000 
58,000 
69.000 
60,000 
6i.000 
64,000 
68.000 
88.000 
70.000 
72,000 
74,000 
78.000 
78.000 
80.000 
82,000 
84,000 
88,000 
88.000 
90,000 
92,000 
94,000 
98,000 
07,980 

Inch. 
0. 

.000117 
.000283 
.000450 
'.000817 
.000783 
.000950 
.001133 
.001317 
.001517 
.001550 
.001800 
.002367 
.002800 
.003000 
.003800 
! 003950 
.004500 
.005000 
.005533 

'.008950 

.007733 

.008387 

.009250 

.011187 

.012750 

.014583 

.018333 

.018250 

.020250 

.022500 

.024583 

.027333 

.029833 

.032887 

.0387 

.0400 

.M50 

.0500 

.0587 

.0887 

.0817 

.1260 

JfMA. 

0. 

.000117 
.000188 
.000187 
.000187 
.000168 
.000187 
.000183 
.000184 
.000200 
.000033 
.000050 
.000787 
.000433 
.000200 
.000300 
.0008L0 
.000550 
.000600 
.000533 
.000800 
.000817 
.000783 
.000834 
.000883 
.001917 
.001583 
.001833 
.001750 
.001017 
.002000 
.002250 
.002083 
.002750 
.002500 
.002833 
.004033 
.0033 
.0060 
.0050 
.0087 
.0100 
.0150 
.0433 

Indi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

IniUalload. 
TenaUestrengtlL 

1 

' 

' 

General  summary. 

Tensile  strength  per  aqasre  inoh  of  original  saotion ^ pounds..    97,960 

Elastio  limit  per  square  ineh  of  originarseotioD do —    47,000 

Klongation  per inon  after  mpture inch..    0.1817 

SloDgatkm  per  inch  under  strain  at  elastic  limit do 001800 

Redaction  in  diameter  at  point  of  rupture do 114 

Reduction  in  area  after  rupture,  per  ct^ntam  of  original  section 38.4 

Position  of  rupture a''.25fh>mncok 

Character  of  broken  surface silky 

Elongation  of  loch  sections ".09,  ".28*,  ".20,  ".14.  ".14,  ".W 


410  TESTS   OP   IRON,  STEfiL,  AND   OTHEfi    MATERUL8. 


Marks,  «^;5^- 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


No.  3334. 


Elongation 
permch. 

Snccewive 

Permanent 
iet. 

SacoesAive 

pennanent 

set 

Inch, 

0. 

Bemarkiu 

TouL 

Peraqiuve 
indi. 

elongation 
per  inch. 

Pounds. 
250 
1,260 
2.500 
8.760 
5.000 
6,260 
7,600 
8,760 
10,000 
11,250 
11,600 
11.750 
11'.  000 
12,260 
12,500 
12,750 
13.000 
13.250 
13,500 
13.750 
14.000 
14.260 
14,500 
14,750 
15,000 
16,500 
16,000 
16,600 
17.000 
17,600 
18.000 
18,600 
19,000 
19.500 
20.000 
20,500 
21,000 
21,600 
22.000 
22.600 
23.000 
23.600 
24,000 
24,500 
25,000 
25.500 
26.000 
26.110 

Pinindt. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
80,000 
35,000 
40.000 
45.000 
46.000 
47,000 
48^000 
49,000 
60,000 
61.000 
62.000 
53.000 
64.000 
65.000 
66.000 
67.000 
68,000 
59.000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
81,000 
86.000 
88,000 
90.000 
92,000 
94,000 
96.000 
98,000 
100.000 
102,000 
104.  000 
104,440 

Jneh. 
0. 

.000117 
.000283 
.000450 
.000633 
.000800 
.000983 
.001150 
.001350 
.001500 
.001533 
.001567 
.001617 
.001750 
.001967 
.002267 
.002600 
.002867 
.  00J167 
.  003483 
.004017 
.004533 
.005117 
.005833 
.006333 
. 007617 
.008917 
.  010333 
.011760 
.013417 
.014917 
.016667 
.018250 
.020167 
.0  2333 
.024583 
.026633 
.028917 
.031817 
.0350 
.0383 
.0433 
.0483 
.0517 
.0617 
.0683 
.0883 
.1083 

Inch, 
0. 

.000117 
.000166 
.000167 
.000183 
.  000167 
.000183 
.0001(17 
.000200 
.OOOICO 
.000033 
.OOOOii 
.000050 
.000133 
.000217 
.000:;00 
.000333 
.000267 
.000300 
.000316 
.000534 
.000516 
.000574 
.000716 
.000500 
.  001-284 
.001300 
.001416 
.  001417 
.001667 
.001500 
.001750 
.001583 
.  001017 
.002167 
.002250 
.002050 
.002284 
.002900 
.003183 
.0033 
.0050 
.0050 
.0034 
.0100 
.0066 
.0200 
.0200 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initialload. 
ElMtie  limit. 

Tenaile  strength. 

1 

', 

General  aummary. 


104.441 
4«,IM 

OilSSS 


Tenaile  strength  per  nqnare  inch  of  original  sect  ion pounds. 

Elastic  limit  per  aquure  inch  of  original  section  do  . . 

Elongation  per  inch  after  rapture inch.. 

Elongatiou  per  inoli  nndtir  at  rain  at  elantic  limit do 00107 

Redaction  in  diameter  at  point  of  nip' nre    do ^ 

Bednction  in  area  after  rupture,  per  oeutnra  of  original  atMStion 3ft.* 

Poaition  of  rupture a^'ftomMck 

Character  of  broken  surface silky,  intoraperaed  with  granalar  metU  at  the  circamfeit>are 

Elongation  of  inch  sections ".10,  ".16,  *'.28*,  ".12;  ".08,  ".•? 


TESTS   OF  IfiON,  STE£L,  AND   OTfiER   MATGSTALS. 

No.  3336. 
Marks,  "^.'^ 
Diameter,  ".664. 
Sectional  area,  .26  square  inch. 
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Applied  loads. 


TotaL 


PomndM. 

2S0 

1,250 

2,600 

3,750 

fi.000 

6^250 

7.600 

8.750 

10.000 

11.260 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,  .:50 

13.500 

13.750 

14,000 

14,250 

U.5V0 

14,750 

15.000 

15.600 

16.000 

ie.500 

17,000 
17,500 
18.000 
1R.500 
10.000 
10,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22.500 
23.000 
23.600 
24.000 
24.500 
26^000 
25.500 
25^820 


Per  MQaro 
iDcn. 


Poundt. 
1,000 
6,000 
10,000 
15.000 
20,000 
26.000 
30,000 
35,000 
40,000 
45.000 
40,000 
47,000 
48,000 
40.000 
60.000 
61,000 
52.000 
53,000 
64.000 
65,000 
66,000 
57.000 
58.000 
60.000 
60,000 
02.000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.00U 
76.000 
78,000 
80.000 
8i.00O 
84,000 
86,000 
88.U0O 
90,000 
03,000 
94,000 
06,000 
96,000 
100,000 
102,000 
103,280 


EloDgatioii 
periDch. 


Ineh. 
0. 

.000100 
.000283 
.000433 
.000617 
.000767 
.000933 
.001117 
.001283 
.001450 
.001500 
.001550 
.001600 
.001683 
.001833 
.002067 
.002300 
.002583 
.002917 
.003300 
.003733 
.00*117 
.001667 
.006083 
.006783 
.007083 
.008667 
.010083 
.011533 
.013033 
.014717 
.016367 
.OlfOOO 
.010667 
.02158:1 
.024000 

.028750 

.031333 

.0360 

.0383 

.0433 

.0467 

.0533 

.0600 

.0700 

.1067 


SncccafllTe 
elonjEatlon 
per  inch. 


Inch. 
0. 

.000100 
.000188 
.000150 
.000184 
.000150 
.000166 
.000184 
.000166 
.000167 
.000050 
.OOOO.'H) 
.000050 
.000083 
.000150 
.  000334 
.OOOl'33 
.000-283 
.000334 
.000283 
.000633 
.000384 
.000550 
.000416 
.000700 
.001300 
.001584 
.001316 
.001450 
.001500 
.001684 
.001650 
.001033 
.001667 
.001916 
.002417 
.062083 
.002067 
.002583 
.003667 
.0033 
.0050 
.0034 
.0066 
.0067 
.0100 
.0367 


Permanent 


IruA. 
0. 

—.000017 
— .  000017 
—.000017 
—.000017 
—.000038 
-.000033 
—.000033 
—.000033 


Saceeeeive 

permanent 

set. 


0. 
-  000017 

0. 

0. 

0. 
—.000016 

0. 

0. 

0. 


Bemarks. 


Initial  load. 


Elantio  limit. 


Tonaile  atrength. 


General  summary, 

Tenaile  atxength  per  aqnare  Inoh  of  original  aeotion ponnds. 

.—,_.....,  jlnobof  originarseotion 


SlaatJe  limit  per  aqni 

Klongation  per  incb  after  raptare . . 


.do 

_,  .  inch.. 

Klongatlon  per  inch  under  strain  at  elaatio  limit do 

Bednetion  in  diameter  at  point  of  rapture do 

Kedoetion  in  area  after  raptare,  per  centum  of  original  seoiion 

Position  of  roptore 3''.05from  neck 

Cbaraeterof  broken  surface granular,  60  per  cent.;  silky.  40  per  cent. 

Bkmgationof  inoh  seetlons ".06,  ".00,  ".27*,  M4,  ".08,  ".06 


103,280 
48,000 
0. 1167 
.001600 
.094 
30.6 
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KRW  HOOP  D.. 

If  o.  3392. 

Marks,  ®gf» 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Totia. 


250 
1,260 
2,600 
8,760 
5.000 
0,260 
7,600 
8,750 
10.000 
11,260 
11,600 
11,750 
12,000 
12,260 
12,500 
12,760 
13.000 
18,250 
18,500 
18, 750 
14,000 
14,250 
14.600 
14,750 
16,000 
15,600 
16.000 
10.500 
17,000 
17.600 
18,000 
18,600 
10.300 
10.600 
20,000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,500 
25,000 
26.500 
28,000 
28,810 


*inc] 


smiare 
acn. 


P<mnd9. 
1.000 
5.000 
10.000 
15,000 
20,000 
26.000 
30,000 
85,000 
40,000 
46.000 
48,000 
47.000 
48,000 
49,000 
60.000 
61.000 
52,000 
63,000 
54,000 
65.000 
68,000 
57.000 
58.000 
69.000 
60,000 
82,000 
64.000 
08,000 
68,000 
70.000 
72.000 
74.000 
78.000 
78.000 
80,000 
82.000 
84,000 
88.000 
88.000 
90.000 
02,000 
04,000 
98.000 
96.000 
100.000 
102.000 
104.000 
105,240 


I 


BloDflralioii 
perlneh. 


Inch, 
0. 

.000160 
.000333 
.000500 
.00U667 
.000833 
.001017 
.001183 
.001350 
.001550 
.001583 
.001817 
.0016M) 
.001683 
.001733 
.001707 
.001860 
.001033 
.002067 


Saccessive 
elonzation 
permch. 


.002667 
.002917 
.003300 
.003817 
.003967 
.006000 
.006117 
.007417 
.008917 
.010467 
.011960 
.  013760 
.015500 
.017187 
.019000 
.021260 


.026500 


.0387 
.0400 
.0433 
.0483 
.0650 
.0617 
.0767 
.1000 


Inch. 
0. 

.000160 
.000183 
.000167 
.000167 
.009166 
.000184 
.000108 
.000167 
.000200 
.000038 
.000034 
.000038 
.000033 
.000050 
.000034 
.000083 
.000088 
.000184 
.000266 
.000334 
.000260 
.000383 
.000317 
.000360 
.001083 
.001117 
.001300 
.001500 
.001660 
.001483 
.001800 
.001750 
.001667 
.001833 
.002250 
.002088 
.002167 
.0028 
.0050 
.0034 
.0088 
.0033 
.0060 
.0067 
.0067 
.0150 
.0238 


Pennanent 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 


SnooeMlre 

permanent 

aet. 


Ifneh. 


.000017 


Kemarta. 


Initial  load. 


Klaatie  limit. 


TenaOe  strength. 


Gtneral  Bummary, 

Tenalle  atrongth  per  square  inob  of  ori^al  aeotion poaada..    lOi^SIt 

Blaatio limit  per  aqnare  inch  of  original  section .....do...     81.0M 

Elongation  per  Incii  after  mptnre inch..     i.lSM 

Elongation  per  inch  under  atrain  at  elaatiolimit .....do...    .001717 

Beduction  in  diameter  at  point  of  rut>ture do...        .ON 

Ke4luction  in  area  after  rupture,  per  centum  of  original  section  S0.6 

Position  of  rupture 2".70ftxHn  neck 

Character  of  broken  surfaoe granular  at  circumference :  ailkj  center 

Elongation  of  inch  sections ".07,  ".11,  ".2J».  ".11.  ".10.  ".08 


TE8TS   OF   IRON,  STEELy  AND    OTUER   MATERIALS. 

No.  3393. 
Mark8,«ftJ" 
Diameter,  '^564, 
Sectional  area,  .25  sqaare  inch. 
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Applied  loads. 


Total. 


Pernqnare 
inolL 


EloBcatloii 
per  inch < 


SaooeesiTe 
elonmCleii 
perlnolu 


SnooessiTe 
permftoeiit 


BemArks. 


Pounds. 

250 

1,250 

2,500 

8,760 

5,000 

6^250 

7,500 

8,760 

10,000 

11,250 

11.500 

11,750 

12,000 

12,230 

12,600 

12.750 

13,000 

13.250 

13.500 

13.750 

14.000 

14,250 

14.500 

14,750 

16,000 

15^500 

10^000 

10,500 

n.ooa 

17.500 
18,000 
18,600 
19.000 
10.500 
20.000 
20.500 
21.000 
21,500 
22.  COO 
22,S00 
23.000 
23,500 
24.000 
24.500 
25.000 
25,&00 
20,000 
26,500 
27.000 
27,070 


Pimndt. 
LOOO 
6,000 
10,000' 
15.000 
20.000 
25.000 
80,000 
85,000 
40.000 
45.000 
40,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52.000 
63,000 
64.000 
56.000 
50,000 
57,000 
58,000 
50,000 
80.000 
62,000 
64.000 
66,0C0 
68^000 
70.000 
72,000 
74,000 
78.000 
78.000 
80.000 
82,000 
84.000 
80,000 
88;  000 
90,000 
92.0(!0 
91.000 
96.000 
98,000 
100,000 
102,000 
104.000 
106.000 
108,000 
108^280 


0. 

.000150 
.000317 
.000488 
.000060 
.000817 


.001150 
.001333 
.001200 
.001538 
.001000 
.001050 
.001683 
.001750 
.001783 
.001850 
.0010(3 
.002133 
.  002217 
.002433 
.002033 
.002000 
.003107 
.003500 
.004167 
.005107 
.006333 
.007467 


.010250 

.011700 

.013250 

.014833 

.016667 

.018417 

.020333 

.OJ2500 

.024760 

.027250 

.020:133 

.032333 

.0367 

.0400 

.0450 

.0500 

.0550 

.0050 

.0817 

.0960 


Inch, 
0. 

.000150 
.000167 
.000100 
.000107 
.000167 
.000166 
.000167 
.000183 
.000167 
.000060 
.000050 
.000050 
.000033 
.000067 
.000033 
.000067 
.000063 
.000200 
.000084 
.000216 
.OOOJOO 
.000  67 
.000267 
.000333 
.000667 
.001000 
.001166 
.001134 
.001360 
.001417 
.  001450 
.001550 
.001583 
.001834 
.001050 
.001916 
.002167 
.002250 
.002500 
.002083 
.003000 
.004367 
.0033 
.0050 
.00:0 
.0050 
.0100 
.0167 
.0133 


JneK 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


InltUaioMl. 


EImUo  limit 


Tensile  strength. 


General  tummary. 

I  suenictb  per  sqoaie  inch  of  original  section poonds..  106,280 

I  limit  per  square  inch  of  originafsection do —    61.000 

SlongatioB  per  inoh  after  rupture inch..    0.1117 

SiOBiMion  per  inob  under  strain  at  elaatlo  limit do 001783 

Ssduction  in  diameter  at  point  of  rapture    do 074 

Bednetion  in  area  after  rupture,  per  oentnm  of  original  section 24.6 

Bseltionormptnre 1".50  from  neck 

Ohaneter  of  broken  sar£soe granular,  60  per  eent ;  silky,  40  per  cent. 

Vengstkaeflii^aeollena 'MO,  ".23*.  ".10,  ".09,  ".08^  ".07 
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TESTS   OF   IRON,  STEEL, 


AND   OTMER   MATERIALS. 
No.  33W. 


Marks,  *5»^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loada. 


TotaL 


Pound*. 

250 
1,250 
2.600 
3,750 
5,000 
6.250 
7,500 
8,750 
10,000 
11,250 
11.500 
11,750 
12,000 
12.250 
12,500 
12.750 
13.000 
13,250 
13.500 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
15.500 
16.000. 
16,500 
17,000 
17.500 
18.000 
18.500 
19.000 
19.500 
20,000 
20,500 
21, 000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24.500 
26,000 
26,500 
26,000 
26,500 
27,000 
27,280 


Per  Bonare 
inch. 


PoundM. 
1.000 
6,000 
10,000 
15,000 
20.000 
25.000 
80,000 
35.000 
40,000 
46.000 
46.000 
47,000 
48.000 
40,000 
60.000 
61,000 
52,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68^000 
69,000 
60,000 
62.000 
64.000 
66.000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90.000 
02.000 
04,000 
06.000 
08.000 
100.000 
102.000 
104,000 
106.000 
108,000 
100,120 


Eloneation 
per  Tnoh. 


Inch. 
0. 

.000150 
.000317 
.000500 
.000667 
.000833 
.001017 
.001183 
.001350 
.001517 
.001567 
.001617 
.  001650 
.001683 
.001760 
.001788 
.  001813 
.001900 
.00. '000 
.002133 
.002333 
.002588 
.003000 
.003333 
.0U3683 
.004333 
.005333 
.016417 
.007833 
.000167 
.010583 
.011833 
.013250 
.016000 
.016667 
.018500 
.020333 
.022167 
.024167 
.026250 
.028667 
.0317 
.0350 
.0383 
.0417 
.0460 
.0517 
.0600 
.0717 
.0883 


SnooeMiTe 
eloDfration 
per  inch. 


Inch. 
0. 

.000160 
.000167 
.000183 
.000167 
.000166 
.000184 
.000166 
.000167 
.000167 
.000050 
.000050 
.000033 
.000033 
.000067 
.000033 
.000050 
.000067 
.000100 
.000133 
.000200 
.000250 
.000417 
.000348 
.000350 
.000650 
.001000 
.001084 
.001416 
.001334 
.001416 
.001250 
.001417 
.001750 
.001667 
.001833 
.001833 
.001834 
.002000 
.002083 
.002417 
.003033 
.0033 
.0033 
.0034 
.0033 
.0067 
.0083 
.0117 
.0166 


Permanent 

aet. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncoeeaire 

permaneni 

set. 


Inch. 


Bemarks. 


Initial  load. 


Elaaticlimit 


Tensile  strength. 


Oeneral  aummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  lM,Ult 

Klastic  limit  per  sanare  inch  of  original  section do —    61,000 

Elongation  per  inch  after  rapture inoh..    ^1^ 

Elongation  per  inch  under  strain  at  elastic  limit do ^^^ 

Bednction  in  diameter  at  point  of  rapture do MA 

Keduction  inareaafter  rapture,  per  centum  of  original  section 27- j 

PoMition  of  rapture «65ftoinneck 

Character  of  oroken  surface granular,  silky  center 

Biongation  of  inch  sections ".Oflk",07,«.07,".oe^''.OJl'»jr 


Siinc^  o^Bel-jB.J^  .Ibc^ 


^002>J^^3 


H 


\ 
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HOOPOi. 

No.  3127. 


Marks, «  5;  P- 

Diameter,  ".564- 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Por  nqnare 
lucii. 


Elonffation 
perlnoh. 


Sttooeiwlve 
elongation 
per  Inch. 


Permanent 


Suocenaiye 

permanent 

aoL 


Bdnutfks. 


Pounds. 
250 
1.250 
a.  500 
3.750 
5.000 
8,250 
7,500 
8,750 
10,000 
11,250 
11,500 
11,750 
12.01)0 
12,250 
12,600 
12,750 
13,0()0 
13. 2:«o 
13,500 
13.750 
14.000 
14,230 
14.500 
14.750 
15,000 
15,500 
Ift.OOO 
16.600 
17.000 
17,500 
18.000 
1R.500 
19,000 
10.500 
20.000 
20,500 
21.000 
21.500 
22,000 
22,500 
23.000 
23.500 
24.000 
24,500 
25.000 
25,500 
26^000 
26,500 
27.000 
27.500 
27,700 


Pounds. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
80.000 
36,000 
40.000 
45.000 
46,000 
47.000 
48.000 
40.  COO 
50,000 
51.000 
52,000 
53.000 
51.000 
5O.000 
56,000 
57.000 
58.000 
50,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
*  80,000 
82,000 
84,000 
86,000 
88.000 
90.000 
92,000 
94,000 
06,000 
98^000 
100.000 
102,000 
104,000 
106,000 
108,000 
110.000 
110.800 


Inch. 
0. 

.000100 
.000267 
.000433 
.0006(H) 
.000767 
.000933 
.001117 
.001317 
.001483 
.  001517 
.001567 
.001600 
.OOl&M) 
.001083 
.001750 
.001833 
.001900 
.001967 
.002200 
.002433 
.002667 
.002033 
.003317 
.  003700 
. 004700 
.00578J 
.000083 
.008333 
.009600 
.0110.J3 
.0124u0 
.013933 
.016483 
.017167 
.010100 
.020733 
.022567 
.024733 
.027083 
.0300 
.0383 
.0350 
.0376 
.0438 
.0467 
.0517 
.0600 
.0683 
.0867 
.1050 


Inch. 
0. 

.000100 
.000167 
.C00166 
.000167 
.  000107 
.000166 
.000184 
.000200 
.000166 
.0<jO034 
.OiM)050 
.000033 
.000050 
.000033 
.000067 
.000083 
.0^)0067 
.000067 

.  0\y0i33 

.  0U0233 
.000.31 
.  0UU26Q 
.0^0«8i 
.000381 
.001000 

.ooiuat 

.001200 

.001350 

.001207 

.001433 

.  001367 

.001533 

.0015~)0 

.001684 

.001033 

.001633 

.001834 

.  0<i2106 

.002J50 

.  002017 

.0033 

.0017 

.0025 

.0058 

.0034 

.0050 

.0083 

.0083 

.0184 

.0183 


Ineh, 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


lAiUalload. 


BlaaUo  limit. 


Tensile  strength. 


General  eummary. 

Tenaile  strength  per  square  inch  of  or1|;inaI  section... pounds..  110,800 

Btastto  limit  per  sonare  inch  of  origiou  section do 50,000 

Elongation  per  incn  after  I upture inch..    0.1100 

Elongati<m  per  inch  under  strain  at  elasticlimit do  ...  .001083 

Bednction  in  diameter  at  point  of  rupture  do 084 

K«diietion  in  area  after  rupture,  per  contum  of  original  section 27.6 

PosiUott  of  rupture ".SO  from  neck 

Character  of  broken  anrface granular;  dull  center 

Klongatipn  of  inch  sectiuns ".11,  ".08,  ".08,  ".08.  ".09.  ".22* 


416 


TESTS   OF   UtON,  STEEL.,  AND   OTUEtt   MATLUIALS. 


No.  312a 
Marks,  '^^ 
Diameter,  ".565. 
Sectional  area,  .25  square  incb. 


Applied  loads. 

Elonmtion 
per  incb. 

Sacoemire 
elonnUoD 
perlnch. 

Permanent 
•et 

Snooeasive 

perittaneiifc 

aet. 

I 
1 

TotaL 

Per  Moare 
inoli. 

Bemarka. 

Pounda. 
250 
1.260 
2:500 
3.760 
6,000 
6.250 
7.500 
8,750 
10.000 
11.250 
11.500 
11.750 
12,000 
12.250 
12,600 
12,760 
13.0()0 
13.  2.'4) 
13..'HI0 
13. 750 
14.000 
14.260 
14,500 
14,750 
15,000 
15,500 
16,  0;.0 
16.r;00 
17,000 
17.500 
18.000 
IK.  500 
19.000 
19, 500 
20,000 
20,500 
21.000 
21,600 
22,000 
22,600 
23,000 
23.5('0 
24,000 

24,roo 

25.000 
25,600 
26,000 
26.500 
26.900 

Founds. 
1,000 
6.000 
10,000 
16,000 
26,000 
25,000 
90,000 
36.000 
40.000 
46.000 
46.000 
47.000 
48.000 
49,000 
50,000 
61.000 
62.000 
63.000 
54,000 
65.000 
56.000 
67,000 
68,000 
69,  (KM) 
.     60.000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
7ti,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94.000 
96.000 
98.0C0 
100,000 
102,000 
104, 000 
106,000 
107.600 

Inch. 
0. 

.000117 
.000267 
.000883 
.000550 
.000717 
.600960 
.001667 
.001950 
.001417 
.001467 
.001660 
.001560 
.001600 
.001667 
.001750 
.001017 
.002167 
.002383 
.002700 
.003033 
.003417 
.0(»3833 
.004900 
.004800 
.006088 
.007233 
.008667 
.009967 
.011867 
.012917 
.014488 
.016083 
.017100 
.019700 
.021583 
.023567 
.025700 
.0283 
.0317 
.0360 
.0867 
.0400 
.0467 
.0517 
.0567 
.0687 
.0800 
.1038 

Inch. 
0. 

.000117 
.000160 
.000116 
.000167 
.000167 

.oooiai 

000167 
.000183 
.000167 
.000050 
.000033 
.000050 
.006050 
.000067 
.000083 
.000167 
.000250 
.OJ0216 
.000:117 
.000333 
.000384 
.000416 
.000467 
.001500 
.001233 
.001200 
.001331 
.001400 
.001400 
.001550 
.001516 
.001640 
.001817 
.001800 
.001833 
.002034 
.002188 
.0026 
.0084 
.0038 
.0017 
.0038 
.0067 
.0060 
.0050 
.0100 
.0133 
.0233 

Inch. 
0. 
0. 

a 

0. 

a 

0. 
6. 
6. 
0. 

Inch. 
0. 

IniUalload. 

—•---- 

' 

............ 

Eluatic  limiL 

1 

1 

1 

1 

1 

Tensile  strenictli. 



General  Bumtnary, 

8peclflc|fr»vity 7j^ 

ifardness ».n 

Tensile  strength  per  squaro  Inch  of  original  section pounds . .  107, 68t 

Sladtic  limit  per  sau» re  inch  of  original  section do  ...    51.004 

Elongation  perincu  after  mptnre inch..    0.1233 

Elongation  per  inch  under  strain  at  elastic  limit do  ...  .061730 

Keductionln  diameter  at  point  of  rupture do OM 

Reduction  in  area  after  rupture,  per  centum  of  original  section 96. 4 

Position  of  mptnre l".86fto«w«1i 

Character  of  broken  surface granular  5  ailky  o«Alrr 

Elongation  ofiJich  sections ".08.  ".09,  ".09.  ".11, ''.a2».  ".U 


TESTS   OF   IRON,  STEEL,  AND    OTIIEE   MATERIALS. 
No.  3129. 
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Marks,  «5^» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Povnda, 
250 
1.250 
2.500 
3.750 
5.000 
6,250 
7.500 
8,750 
10.000 
11.250 
11.500 
11,750 
12,000 
12,250 
12,500 
12.750 
13.000 
13.250 
13.500 
13,750 
H.OOO 
14,250 
14.500 
14,760 
13.000 
15.500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10.500 
20,000 
20.500 
21,000 
21.500 
22,000 
22,500 
23.000 
23,500 
24,000 
24,500 
25.000 
25,600 
28.000 
20^500 
27,000 
27.100 


Persqnore 
inco. 


PwMdi, 
1,000 
5,  coo 
10,  €00 
15,000 
20,000 
25.000 
30.000 
35.000 
40,000 
45,000 
46,000 
47.000 
48,000 
49, 000 
60,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86^000 
88,000 
90,000 
92,000 
94,000 
96,000 
98^000 
100,000 
102,000 
104.000 
106^000 
108^000 
108,400 


Elongation 
per  uioh. 


Inch. 
0. 

.000150 
.000333 
.0{(P467 
.000650 
.000817 
.000983 
. 001150 
. 001317 
.001533 
.001583 
. 001617 
.001660 
.001700 
.  001707 
.001807 
.002000 
.002200 
.002467 
.002733 
.003067 
.003450 


.004300 
.004833 
.006017 
.007167 
.008583 
.009833 
.011167 
.012633 
.014285 
.  015750 
.  017567 
.019267 
.021083 


.023167 
.0283 


.0358 
.0383 
.0450 
.0483 
.0533 
.0617 
.0733 
.0950 
.1133 


SacceMive 
elongation 
per  inch. 


Inch. 
0. 

.000150 
.000183 
.  003134 
.  000183 
.000107 
.  000 1G6 
.  000167 
.  000167 
.000216 
.000050 
.  000034 
.000033 
.000050 
.000067 
.000100 
.000133 
.000200 
.000267 
.000266 
.0003J4 
.000383 
.000400 
.000450 
.000533 
.001184 
.001160 
.001416 
.001250 
.001334 
.001466 
.001650 
.001467 
.001817 
.001700 
.001816 
.002000 
.002084 
.003133 
.0025 
.0025 
.0025 
.0025 
.0067 
.0033 
.0050 
.0084 
.0116 
.0217 
.0183 


Ponnanent 
set. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Otneral  summary. 

Tensile  strength  per  sqnare  inch  of  orisfinal  section ponnds..  108,400 

Slaatio  limit  ]>er  square  inch  of  originiu  secUon do —    50,000 

Elonsatton  per  incn  after  rupture Inch..    0.1183 

Elongation  per  inch  under  strain  at  elasticlimit do 001767 

Reduction  In  diameter  at  point  of  rupture do —       .084 

Reduction  In  are*  after  rupture,  per  centum  of  original  section  27.6 

Poiution  of  rupture ".75  from  neck 

Character  of  broken  surface * granular;  slllKy  center 

Elongation  of  inch  sections ,.., ".U,".10,".08,".07,'M0,".?«* 

H,  Ex.  16 21 


418  TESTS  OF   IRON,    STEEL,    AND   OTHER    HATERULS. 

No.  3174. 

Marks/ Ti?* 

Diameter,  ''.664. 

Sectioual  area,  .25  square  inch. 


Applied  loads. 


ToUL 


Per  Bonare 


orBon 
inch. 


Elengation 
per  inch. 


Sacoessive 
eloDKation 
per  inch. 


Pennuient 
set. 


Snooesaire 
permanent 

aet 


Bamarka. 


P<tund$. 
350 
1,250 
2,500 
8.750 
5y000 
6^250 
7,500 
8,750 
10,000 
11,250 
12,600 
12.750 
13,000 
13,250 
18,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,600 
10,000 
16,600 
17.000 
17,500 
18.000 
18.500 
19,000 
10.600 
20,000 
20.600 
21.000 
21,600 
22,000 
22,500 
23.000 
23,500 
24,000 
24,600 
85.000 
25,600 
28,000 
20.500 
27,000 
27.600 
28,000 
28»500 
28,550 


Potmda. 
1,000 
5,000 
10,000 
15^000 
20,000 
25.000 
80,000 
36.000 
40.000 
45,000 
50,000 
51,000 
52,000 
58,000 
64.000 
65,000 
66.000 
67,000 
58.000 
59.000 
60,000 
02,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78.000 
80,000 
82.000 
84.000 
86.000 
88,000 
90,000 
02,000 
94.000 
96,000 
98.000 
100,000 
102,000 
104.000 
106,000 
108,000 
110,000 
112,000 
114,000 
114,200 


Inch, 
0. 

.000133 
.000317 
.000483 
.O0O6.'M) 
.000817 
.001000 
.001167 
.001333 
.001500 
.001607 
.001717 
.001767 
.001800 
.001850 
.001917 
.001983 
.002050 
.002150 
.002300 
.002500 
.003000 
.003667 
.004500 
.003417 


.007833 

.009167 

.010583 

.011917 

.013300 

.014833 

.016417 

.018167 

.01U633 

.021667 

.023750 

.025833 

.027067 

.0317 

.9350 

.0383 

.0417 

.0450 

.0500 

.0550 

.0633 

.0800 

.0867 


0. 

.000138 
.000184 
.000166 
.000107 
.0001G7 
.000183 
.000167 
.000166 
.000107 
.000167 
.000050 
.000050 
.000033 
.000050 
.000067 
.0000C6 
.000067 
.000100 
.000150 
.000200 
.000300 
.000667 
.00U833 
.000017 
.001166 
.001250 
.0C1334 
.031416 
.001334 
.001383 
.001533 
.001584 
.001750 
.001666 
.001834 
.002083 
.002083 
.002184 
.003733 
.0033 
.0033 
.0034 
.0033 
.0050 
.0050 
.0083 
.0167 
.0067 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Iniffall 


Biaaticllnilt. 


Tenaile  atrength. 


GeneriU  $ummary. 

Tensile  atrength  per  aqnare  Inch  of  oriidnalaection pooada..  U^^SJJ 

El&aticlimit  per  sooare  inch  of  original  aection do  ...   •MJJ 

Elongation  per  inch  after  mptore inoh..   ••••» 

Elongation  per  inch  nnder  afrain  at  elaaticlimit do ^^. 

Redaction  in  diameter  at  point  of  mptnre , do OTI 

Bedootion  in  area  after  mptare,  per  oentnm  of  original  section t4.4 

Position  of  mptore • ".SOftomnetk 

Character  of  broken  aurflMse gituialar;  silky  crawr 

Elongation  of  inch  aeotiona , ".f0•.•'.68,".•^*.0•,«.0«,".« 


TESTS   OF   IRON,    STEEL,  AND   OTHER   MATERIALS. 

TSo.  3176. 

Marks,  *^§' 

Diameter,  "Mi. 

Sectional  area,  Jii5  square  inch. 
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Applied  loftdft. 


Total. 


PerMoare 
inca. 


filon^tlon 
per  inch. 


Socoatsive 
elongation 
per  iuCh. 


Perwanont 


Sacoeaalve 

I»ermanent 

set 


Bemarks. 


2S0 
1.250 

a,fioo 

3,750 
5,000 
0^250 
7.500 
8.750 
10.000 
11.250 
12,500 
12.7i>0 
13,000 
13.260 
13,500 
18,750 
14,000 
14.250 
14,500 
14,750 
15.000 
15,500 
10,000 
16,500 
17.000 
17.600 
18^000 
18,500 
19.000 
19.500 
20.000 
20.500 
21.000 
21,500 
22,000 
22.500 
23.000 
23,500 
24,000 
24.500 
25.000 
25.500 
20,000 
20.500 
27,000 
27,100 


Poundi, 
1,000 
•  5,000 
10,000 
15,000 
20.000 
25.000 
30.000 
85,000 
40,000 
45^000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
50,000 
67,000 
58,000 
60.000 
00.000 
02,000 
64,000 
06.000 
68,000 
70.000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
88,000 
88,000 
90.000 
92,000 
94.000 
96.000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
108,640 


Inch. 
.000133 


.000450 


.000817 


.001160 
.001317 
.001500 
.001700 
.001728 
.001817 
.001917 
.00;:007 
.002267 
.00^533 
.002717 


.003350 
.003817 
.004867 


.007167 

.008350 

.007760 

.011167 

.012583 

.014100 

.015783 

.017500 

.019263 

.021233 

.023167 

.025200 

.0283 

.0317 

.0350 

.0383 

.0417 

.0450 

.0500 

.0550 

.0683 

.0800 

.0960 


IndL 
0. 

.000133 
.000107 
.000150 
.000183 
.000184 
.000166 
.000167 
.000107 
.000183 
.000200 
.000033 
.000084 
.000100 
.000150 
.000200 
.000206 
.000184 
.000366 
.000207 


InOu 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Jneft. 


InitUa  load. 


Elasticlimir. 


.OOIOSO 
.001138 
.001107 
.001183 
.001400 
.003417 
.001416 
.001517 

.ooioni 

,001717 

.001783 

.001950 

.001934 

.002033 

.0031 

.0034 

.0033 

.0033 

.0034 

.0033 

.0050 

.0050 

.0083 

.0167 

.Ol.'SO 


I 


Tennile  strength. 


General  Bummarjf, 

TenaOeatveogth  per  square  Inch  of  original  section .' pounds..  108,640 

Slastle  limit  per  square  inch  of  original  section do —    51,000 

Bkmgaioii  per  inch  after  rapture inch..    0. 1233 

Klongatlon  per  inch  ondrr  Ktrain  at  elastic  limit do...    .001733 

Rednot  ion  in  diameter  at  point  o   rnptnro do 094 

Beduotion  in  :irea  after  ruptare,  per  coninm  of  original  Hcotion 30.0 

Position  of  roptara 2"  from  neck 

Character  of  orolEen  snrfaoe grannlar;  silky  center 

E|oBg«tlo^  of  inch  se^ioqs , , ,".0S,  ".26*,  ".16, 'Ml,  ".08,  ".06 
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TESTS   OF   lEON,    STEEL,    AND   OTHER   MATERIALS. 


No.  3176, 

Marks,  "SfS* 

Diaiueter,  ".564. 

Sectional  area,  .25  square  inch. 


A]>plied  loads. 


ToUl. 


Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6.250 
7.500 
8,760 
10,000 
11.250 
12.000 
13.250 
12.500 
12.760 
13.000 
13.250 
18,500 
13,750 
14,000 
14.250 
14.500 
14.750 
15,000 
15.500 
16.000 
16,600 
17.000 
17,500 
18,000 
18,500 
19,000 
10.500 
20,000 
20,600 
21,000 
21.500 
23,000 
22,500 
23,000 
28,500 
24,000 
24,500 
26.000 
26.500 
26,000 
26,500 
27,000 
27,500 
27.030 


Elonicstion 
inco. 


PotmdM. 
1,000 
6,000 
10.000 
15.000 
20,000 
25.000 
30,000 
86,000 
40,000 
46,000 
48,000 
49.000 
60.000 
61,000 
62,000 
53.000 
64,000 
55.000 
56,000 
57.000 
58,000 
50,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82.000 
84.000 
86,000 
88.000 
90.000 
92,jOOO 
94.000 
96,000 
98.000 
100.000 
102,000 
104.000 
106,000 
108.000 
110,000 
111.720 


Inch, 
0. 

.000160 
.000883 

.000506 
.000667 


.001000 
.001167 
.001333 
.001517 
.001667 
.001700 
.001750 
.001800 
.001833 
.001883 
.002000 
.002117 
.002250 
.002417 
.002633 


.003167 
.004000 
.004783 


.007260 

.008333 

.009667 

.011333 

.012917 

.014383 

.015760 

.017333 

.019033 

.020833 

.023000 

.024917 

.027000 

.0300 

.0333 

.0367 

.0400 

.0433 

.0483 

.0533 

.0617 

.0717 

.0950 


SnooMsive 
elongation 
per  inbh. 


Inch, 
0. 

.000160 
.000183 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000184 
.000156 
.000033 
.000050 
.000030 
.000033 
.000050 
.000117 
.000117 
.000138 
.000167 
.000216 
.000200 
.000334 
.000833 
.000783 
.001100 
.001367 
.001083 
.001334 
.001666 
.001584 
.001416 
.001417 
.001583 
.001700 
.001800 
.002167 
.001917 
.002083 
.0030 
.0038 
.0034 
.0033 
.0033 
.0050 
.0030 
.0084 
.0100 
.0233 


Permanent 

■et. 


0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 


SnocewiTe 

permanent 

set. 


Inch, 


Bemarka. 


Initial  load. 


Elastic  Umit. 


TonsUo  strength. 


General  gummary. 

Tensile  Btrenffth  per  square  inch  of  orlKinal  section pounds..  1JJ«2J 

Elasticlimit  per  square  inch  of  original  section do         ».ww 

Elongation  per  inch  afterrnptnre inch.-    *  Jt* 

Elongation  per  inch  under  strain  at  elastic  limit do "^  JJJ 

Beduotlon  in  diameter  at  point  of  mplnre do...-      rj^ 

Bednotion  in  area  after  rupture,  per  oentum  of  original  section .-••-•      *^' 

Position  of  rupture \'-KSr"'t^^ 

Character  of  broken  surface vRr^^HVi^'.,^*}^?,?"-^ 

Elongation  of  inch  sections , ".08.  ".fo,  ".25%  ".14^  ".W,  "W 


SrntTty&B&eZ  :B.X.  ^R&Z'le^ 


Xocrp  JR^:2. 


H  Ex  No  16  50, 1. 


TESTS  OP  lEOK,   STEEL,   AND   OTHER  MATERIALS. 
HOOP  Si. 

Ko.  2919. 
Marks,  «^5* 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
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Applied  loads. 


Tout. 


P<mnda. 

250 

l,2a0 

2,500 

3.760 

5,0b0 

8,250 

7,600 

8,750 

10,000 

11,250 

U,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13.250 

13,500 

13,750 

14,000 

li,2o0 

14,600 

14,750 

15,000 

15^250 

15,500 

15.750 

16,000 

16^500 

17,000 

17,500 

ia,ooo 

18»500 

ig^ooo 

19,500 
20,000 
20,600 
21.000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24.500. 
28,000 
25.600 
20^000 
20.600 
27.000 
27,500 
27,600 


Per 
ino] 


eqnara 

DOO. 


Poundi. 
1.000 
5.U0O 
10.000 
15,000 
20.000 
25,030 
30.000 
35.000 
40.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
63.000 
5G,0U0 
54.000 
56,000 
66,000 
57,000 
68,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66.000 
68.000 
70.000 
72.000 
74.000 
76,000 
78,000 
80.000 
82,000 
84.000 
86.000 
88.000 
00,000 
92,000 
94,000 
06,000 
08.000 
100,000 
102,000 
104,000 
106.000 
108,000 
110.000 
110.360 


Elongation 
peruch. 


Inch. 

a 

.000100 
.000267 
.000433 
.OOOCOO 
.000767 
.000933 
.001100 
.001267 
.001467 
.001500 
.001538 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001833 
.001900 
.001933 
.001967 


.002183 
.004M7 
.005287 
.005688 
.006033 
.007667 


.010833 
.011667 
.013167 
.014667 
.016333 
.018000 
.019667 
.021500 
.023500 
.025667 
.028000 
.080167 


.035838 


.043000 

.047607 

.0533 

.0600 

.0700 

.0900 

.1100 


Saceessive 
elongation 
per  inch. 


Inch. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000200 


.000038 
.000034 


.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.0OOU67 
.000033 
.000034 
.00O0C6 
.000100 
. 001284 


.000366 
.000100 
.001634 
.001233 
.001438 
.001334 
.001500 
.001500 
.001660 
.001667 
.001667 
.001883 
.002000 
.002167 
.002338 
.002167 


.003500 


.004667 

.005633 

.0067 

.0100 

.0200 

.0200 


Permanent 


Inch. 


.000033 


Saccessiye 

permanent 

set. 


Inch, 


-.000033 


Remarks. 


Initial  load. 


Elastic  Umit. 


Tensile  strength. 


General  summary, 

_C;r:^:;:::::::::::::::::::::::::::;::::::::::::::::;;::;:::;::::::::::::::::::::::;:  ^ 

Tenaile  atningtli per  sqoare  inoli  of  originid  section pounds..  110,360 

Blastio  Unit  per  square  inch  of  originiu  section do —    60.000 

Eloacatlon  per  inon  after  raptors Inoh..    0.1600 

£loiication  per  inch  under  sMn  at  elastic  limit do 002183 

Keduction  in  diameter  at  point  of  rapture do 104 

Rednetkii  in  area  after  rupture,  per  centum  of  original  section 38.6 

PoiriUoa  of  raptors 1"  from  neck 

CtumMter  of  broken  svrfaoe granular  at  droumferenoe ;  silky  center 

Kloogntlonofinoksectlono , MO,  ".14,  ".24* 


422  TESTS   OF   IBON9  STfiEL,  AND   OTHER  MATERIALS. 

BRESCH  BLOCK. 

No.  2937. 

Marks,  «»;£» 

Diameter/''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

monxatioii 

per  inch. 

Saooeasive 
elongatton 
per  inch. 

Permaaeni 

SnooeaaiT« 
■et 

Remain 

Total. 

PerMuare 
inch. 

PovndM. 
250 
1,260 
2,500 
3.750 
^000 
6,250 
7,500 
8,750 
10,000 
11.250 
12,500 
12.750 
13,000 
13.250 
13,500 
13.750 
14.000 
14.500 
15,000 
15,500 
16,000 
10,500 
17.000 
17.500 
18,000 
18,500 
19,000 
19.600 
20.000 
20,500 
21.0U0 
21.500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25,000 
25.600 
26,000 
26,200 

Poundi. 
1,000 
5.000 
10,000 
15,000- 
20,000 
25,000 
80.000 
86,000 
40.000 
45.060 
50.000 
61,000 
62.000 
53.000 
54.000 
55,000 
66,000 
58.000 
60,000 
62,000 
61,000 
66.000 
68,000 
70, 000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92.000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
104,800 

InOL 

0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.001060 
.001167 
.001833 
.001567 
.001738  • 
.001800 
.001833 
.001867 
.001933 
.002000 
.008167 
.004400 
.006067 
.007333 
.009067 
.010400 
.012067 
.013633 
.015233 
.  017133 
.010067 
.020900 
.022667 
.024900 
.027300 
.029767 
.032733 
.036233 
.039000 
!0417 
.0467 
.0567 
.0667 
.0738 
.0900 
.1267 

Tneh, 
0. 

.000167 
.090166 
.000167 
.000167 
.600166 
.000167 
.000167 
.000166 
.000234 
.000166 
.000067 
.000033 
.000084 
.000066 
.000067 
.001167 
.001833 
.001667 
.001266 
.001784 
.001333 
.001667 
.001666 
.001600 
.001900 
.001934 
.001833 
.001767 
.002233 
.002400 
.002467 
.002966 
.003500 
.002767 
.0027 
.0050 
.0100 
.0100 
.0066 
.0167 
.0367 

IfUh, 

0. 
0. 

a 
0. 
0. 
0. 
0. 
0. 

JnOL 
0. 

Initial  load. 

Elastic  limit. 

* 

. 

Tensile  strength. 



Otneral  9ummarffn 

SGSJSi.*^:!?:::::::;::::::::::::::::::::::;:::::::"^^^^^ 

Tensile  strength  per  sqnare  inch  of  orisinal  sectioD ponn«s..  JJJ.«JJ 

Blastio  limit  per  square  inch  of  origiuBl  section do....    ».^ 

Elongation  per  inch  after  mpture ineli..   ^JJJJ 

Elongation  per  inch  under  strain  at  elaMttclimit do wzi»» 

Bednotion  in  diameter  at  point  of  rapture do....      ^ 

Bednctionin  ar«»a  after  rupture,  per  oentu  id  of  original  section ^: 

Position  of  rupture ..--.. -- T-^'^JSt 

Character  of  brolcensurrace silky,  40  per  cent ;  granuhur.OO  perccDi. 

Elongation  of  inch  sections ».18.^J7».  •» 


S-iTicTf^  c^e3^^.-27.  J^z^^ 


^T^^eci^  ^7oc^ 


k--jzz>ec^-  ^ 


H  Ex  Ko  16  50, 1. 


TESTS  OP  IRON,  STEEL,  AND   OTHER   MATERIALS. 

So.  2938. 

Marks,"  I'S** 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 
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Applied  loads. 


Tot«L 


Pernqaare 
inch. 


ElonKfttlon 
per  inch. 


SnccessiTe 
eloniratioii 
periDch. 


PemiMiQiit 
set. 


Snooesstve 

permanent 

set. 


Kemarlcs. 


Pounds. 
250 
1, 260 
2,500 
3,750 
5,000 
ft,  250 
7,500 
8,  75  J 

1(1,000 

11.  vo 
11.750 
U'HIO 
12.250 
12.r>«>0 
12. 7  0 
1.1.  (NJO 
i:i,230 
]:(.  500 
13.730 
14.000 
I4.2'>0 
U.SiiO 
14,750 
15.0(10 
15, 5(10 
10,000 
10.500 
17.000 
17. 5  JO 

laooo 

18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.600 
23,000 
23,600 
24,000 
24,500 
25.000 
25,600 
25^810 


Poundt. 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
30.000 
35.000 
40,000 
45,000 
48.000 
47.000 
48.000 
49,000 
50,000 
51,000 
.^2.000 
53.000 
54,000 
55.000 
50,000 
57.000 
58,000 
50,000 
60.000 
62.000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86^600 
88.000 
90.000 
92.000 
94,000 
96.000 
98.000 
100,000 
102,000 

ioe;240 


IndL 
000133 


000467 
000638 
000833 

001000 
001167 
001333 
001600 
001667 
001600 
001633 
001667 
001700 
001767 
001800 
001867 
001900 
002200 
004700 
005267 


Jnek. 
0. 

.000133 
.000167 
.000167 
.000166 
.000200 
.000167 
.000167 
.000166 
.000167 


0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 


Inek. 


Initial  load. 


.000033 


.000034 
.000033 
.000067 
.000033 
.000067 


007333 


.000300 
.002600 
.000667 
.000633 
.000500 


Slastio  limit 


010400 
011833 
013333 
016067 
016667 
018667 


022667 
024783 
027833 
030000 


.001667 
.001400 
.001438 
.001600 
.001734 
.001600 
.002000 
.002166 
.001834 


035000 

038667 

0417 

0467 

0533 

0633 


.002667 
.002833 
.002167 


.0066 
.0100 
.0067 
.0200 
.€838 


Tensile  strengHi. 


Omteral  summary. 

Tensile  etrcDgth  per  square  inch  of  orl|[inal  section jKmnda..  103,240. 

Elastic  limit  per  square  inch  of  original  section do —    54,000 

Elooj^atlon per infui after niptare inch..    0.1767 

SloDgation  per  inch  under  strain  at  elnsticlimit do 001900 

Bednction  in  diameter  at  point  of  mptore do  .  .       .104 

Bedoction  in  area  after  ruptare,  per  oeutnm  of  original  section 33.5 

PosltioBof  mptnre r'.60  from  ncclt 

Chancter  of  broken  siuikce silkv;  interspersed  with  fine  granular  metal 

IDottgationofinchaeetloiia ".15,  ".2e*, 'M2 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  2939. 
Marks,  »??.§» 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applieilloatls. 

Elongation 
per  inch. 

Pemianent 
sot. 

SncceBsive 

permanent 

set. 

Remarks. 

Total. 

Per  sqnare 
inch. 

elongation 
per  inch. 

PoundM, 
2.30 
1,250 
2,500 
3,760 
6,000 
6,260 
7,500 
8,750 
10,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12, 5(H) 
12,750 
13,000 
13,250 
18.500 
13,750 
14,000 
14,250 
14.500 
14, 750 
15,(00 
l.'i,  500 
lO.WiO 
16.500 
]7,0v0 
!     17,  .'KK) 
1     18,000 
1     18,500 
19,  000 

19.  500 

20.  0(J0 
20, 500 
21,000 
21,500 
22,000 
22,500 
23.000 
23,500 
24,000 
24,500 
23,000 
26,500 
26,000 

Pounds. 
1,000- 
6,0«j0 
10,000 
15,000 
20,  OdO 
26,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47.000 
48,000 
49.000 
60,000 
61,000 
62,000 
63,000 
54.000 
65,000 
56,000 
57,000 
68,000 
60,000 
60,000 
62,000 
64,010 
66,000 
6«,000 
70.000 
72, 000 
74,000 
7H,000 
78,000 
80,000 
82,000 
81,000 
88,000 
88,000 
90,000 
92,  OuO 
94.000 
98, 00 
98,000 
100,  ojo 
102,000 
104,000 

Inch, 
0. 

.000167 

.000333 

.00<»500 

.000G67 

.000833 

.001000 

.001167 

.001333 

.001500 

.001600 

.001033 

.001667 

.  001700 

.001707 

.OOUOO 

.001833 

.001867 

.0019J3 

.  002067 

.0043.^3 

.004767 

.005433 

.006000 

.006733 

.008167 

.009067 

.011167 

.012733 

.014333 

.016033 

.017833 

.  019607 

.021733 

.0J40OO 

.026007 

.028300 

.031333 

.034000 

.0.37667 

.  041167 

.0456l«0 

.050333 

.0600 

.0667 

.0767 

.1100 

IneJi. 
0. 

.000167 
.0U0166 
. 000107 
.000107 
.000166 
.  000107 
.000167 
.0410106 
.000167 
.000100 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000066 
.000134 
.002266 
.000434 
.000666 
.000567 
.000733 
.001434 
.001500 
.001500 
.001566 
.COI600 
.001700 
.001800 
.001834 
.002066 

.002067 

.002433 

.002833 

.  002667 

.003667 

.003500 

.004333 

.004833 

.009667 

.0067 

.0100 

.0333 

Inck, 
0. 

0. 
0. 
0. 

Inch. 
0. 

Initial  IomL 
Eloj^tio  limit. 

0. 
0. 
0. 
0. 
0. 

1 



1 

1 

1 

Gtneral  summarjf. 

Tensile  strenglh  per  square  inch  of  original  section pounds..  1M»000 

Blastio  limit  per  sonareinoh  of  original  section do  ...    ^^ 

Elongation  per  incn  after  mptnre inch.,    ^^f^ 

Elongation  per  inch  under  strain  at  elastic  limit do 001933 

Rednction  in  diameter  at  point  or  rapture do....       -Jl* 

Ke<luction  in  area  after  ruptu  e,  per  centum  of  original  section 9IL* 

Position  of  Tuptiii« 1".S0  ftw  neck 

Character  of  broken  surface ■"  ,"T 

Elongation  of  inch  sections - " J4,  *  J5*.  "-B 


Sf^tc^  o^^GGr.^J^.JS^^e. 


^xzJ/fz^^ '^"^^^^ 


Y- sz67^     -  -  -*» 


H  Ex  No  16  50, 1. 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 
BUSHING  BINO. 

No.  2946, 
Marks, 'Jj?** 
Diameter/'.664. 
Sectional  area,  .25  square  inch. 
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Apiilied  loads. 


Total. 


PerMoare 
inon. 


Elonication 
per  inch. 


Socoeaslvo 
elongation 
per  inch. 


Permanent 
set. 


tSaccesalTO 
I)ermanent 


Remarks. 


Potmdt. 

250 

1,250 

2,500 

3.750 

5.000 

0.250 

7.500 

8.750 

10,000 

11.250 

12,500 

12.750 

13,000 

13,2:^ 

13,500 
13,750 
14.000 
14.250 
14.500 
14,730 
15,000 
15.250 
15, 500 
15.750 
10.000 
18,500 
17,000 
17.500 
18.000 
18.500 
19,0CO 
19,500 
20,000 
20,500 
21,000 
21.600 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,600 
20,000 
20,600 
20bfi00 


Pound*. 
1,000 
6.000 
10,000 
15.000 
20.000 
25,000 
80,000 
85,000 
40,000 
45.000 
60,000 
51.000 
52.000 
53,000 
61,000 
65,000 
60,000 
67.000 
58.000 
50.000 
CO,  000 
61,000 
02,000 
63,000 
64,000 
00,000 
68,000 
70,  COO 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
84,000 
80,000 
88,000 
00,000 
02,000 
91,000 
90,000 
98.000 
100,000 
102,000 
104,000 
106.000 
107,600 


Inek. 
0. 

.000183 
.000317 
.000467 
.000633 
.000800 
.000988 
.001150 
.001817 
.001467 
.001633 
.001667 
.001700 
.001750 
.  001788 
.001817 
.001833 
.001867 
.001900 
.001950 
.003288 
.002633 
.002850 


.004600 
.007500 
.009500 
.011260 
.012500 
.014083 
.015000 
.017333 
.018967 
.020917 
.022833 
.02:<000 
.027250 


.032500 

.0367 

.0400 

.0450 

.0500 

.0567 

.0650 

.0800 

.1050 


Jndi, 
0. 

.000188 
.000184 

.oooirx) 

.000166 

.000167 

.000183 

.000167 

.000167 

.000160 

.000166 

.000034 

.000033 

.000050 

.000088 

.000084 

.000016 

.000034 

.000088 

.000050 

.000333 

.000350 

.000217 

.000683 

.001007 

.002900 

.002000 

.001760 

.001860 

.001588 

.001517 

.001733 

.001634 

.001950 

.001916 

.002167 

.002260 

.002588 

.002r67 

.0042 

.0033 

.0050 

.0050 

.0067 

.0088 

.0150 

.0250 


Inch. 


Ineh, 


Initial  load. 


Elastic  limit. 


Tensile  strengtli. 


General  summary. 

Tensile  stcength  per  square  inch  ofori^nal  section pounds..  107,000 

Elsstie  limit  per  square  inch  of  ori;;lnal  section do  ...    60,000 

£loDgation i>er  inch  aft«rrupture Inch..    0.1167 

Elottcation  per  inch  nnd«»r  strain  at  alastio  limit ..: do 001950 

Kednction  in  diameter  at  po^t  of  ropture do 114 

Redaction  in  area afler  rupture,  per  centum  of  eriffinal  section. 86.4 

Position  of  rupture ".65fhmineck 

Gbarsctor  of  broken  surfiM)e silky,  interspersed  with  fine  granulation 

eioai^tion  of  Inch  sections ".28*,  ".10,  ".09.  ".07,  ".08,  ".08 


426  TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

TSo.2Mf}. 
Marks,  «§§'* 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

EloDsatioo 
pcrluoh. 

SaooeaslTe 
elonj^atioD 
per  inch. 

Permanoiit 
set 

SucoessiTO 
set 

Rnmarka. 

Total. 

Per  saoare 
iucji. 

Pounds. 
260 
1.250 
2,&t0 
3. 760 
5.  COJ 
6,250 
7, 5:  0 
8,750 

10,  too 

11,250 
12,  LOO 
12,750 

i:j.ooo 

13,250 
i:(,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
16.600 
15, 7o0 
16, 000 
16,500 
17,  OjO 
17.  fiOO 
18,000 
18,f00 
19.000 
19.500 
20,000 
20,  COO 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25,5<>0 
26,000 
26,500 
26,740 

Poftnds. 
1,000 
5,000 

10,  too 

15,000 
20,000 
25,000 
30.000 
35.000 
40,000 
45, 000 
50,000 
51,000 
62,000 
51, 000 
64,000 
.55,000 
56,000 
67.000 
58,000 
50.000 
60.000 
61.000 
62.  000 

6:<,ooo 

64.000 
66.000 
68,  OHO 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80.000 
88,000 
00,000 
02,000 
04,000 
06,000 
08,000 
100,000 
102.000 
104.000 
106,000 
106,060 

Inch, 
Ol 

.000150 
.000317 
.000483 
.000660 
.000817 
.000983 
.001150 
.001317 
.001467 
.001050 
.001667 
.001700 
. 001733 
.001783 
.001817 

.ooia'*o 

.001883 
.0C10I7 
.001950 

.001083 

.oo:oi7 

.002083 
.  002150 
.006300 
. 008167 
.000563 
. 011067 
.012667 
. 014167 
.015783 
.017500 
.010583 
.021333 
.023167 
.025433 
.027«3ar 

.0333 
.0367 
.0383 
.0450 
.0500 
.0550 
.0650 
.0817 
.1050 

Inch, 
0. 

.000150 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000150 
.000183 
.000017 
.000033 
.000033 
.000050 
.000034 
.000033 
.000033 
.000034 
.(J00033 
.000033 
.000034 
.  G00066 
.000067 
. 003360 
.001667 
.001416 
. 001474 
.001600 
.001600 
.001616 
.001717 
.002083 
.001750 
.001834 
.002266 
.002400 
.002500 
.002067 
.0034 
.0016 
.0067 
.0050 
.0060 
.0100 
.0167 
.0233 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
SlaaticUmit 
Tensile  strength. 

"* 

* 

General  summary. 

Tensile  strengtis  per  square  inch  of  orifcinal  section ponnds..  IM^M 

Elastic  limit  per  sonare  inch  of  original  jsection do 61^000 

Elongation  per  inch  after  ruptnre inch..    0.14M 

Elongation  per  inch  under  strain  at  elasticlimit do MUM 

Kednotion  in  diameter  at  point  of  ruptaro do 1^ 

Bedaction  in  area  after  mptare,  per  oentam  of  original  section I&t 

Position  of  ruptare a".20fh«Boek 

Character  of  broken  surface silky 

Elongation  of  inch  sections. , ".08,  ".10,  ".12;  ".».".»*,*.»» 


TESTS  OF   IRON,  STEEL,  AND  OTHBB  MATERIALS. 

No.  2947. 

Marks,  '^5" 

Diameter,  ".564. 

Sectional  area,  .25  sqoare  inch. 
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XBonfEa^lOQ 
per  inch. 

1 

SoooMsiYe 
rkmntion 
per  Inoh. 

Permanent 
■et. 

SneceMlve 
set. 

RenuwkB. 

ToteL 

'"j^T" 

Jhmmds, 

260 

1,260 

2,500 

{790 
^800 
$260 
7,500 
8^790 
10,000 
11,290 
12.500 
12,750 
13,000 
13,290 
18,500 
18^790 
14.060 
14,290 
14.500 
14,760 
15,000 
15.600 
10^000 
10,500 
17,000 
17,600 
18,000 
18,600 
10,000 
10,600 
90.000 
20.500 
21,000 
21,600 
22.000 
22,600 
23,000 
23,600 

l^soo 

25.000 
25,500 
26^000 
26^140 

PmmdM, 
1,000 
6,000 
10.000 
15.000 
20.000 
25.000 
80,000 
85,000 
40,000 
45.000 
50,000 
61,000 
52.000 
58.000 
54.000 
65,000 
56,000 
57.000 
58,000 
50,000 
00.000 
02,000 
04.000 
00.000 
08.000 
70,000 
72,000 
74.060 
70,000 
78,000 
80,000 
82.000 
84.000 
88,000 
88,000 
00.000 
02.000 
04.000 
00,000 
0^.000 
100,000 
102.000 
104,000 
104,500 

Inek. 
0. 

.000160 
.000317 
.000488 

.'000817 
.000968 

.001160 
.001317 
.001488 
.001660 
.001688 
.001717 
.001790 
.001800 
.001833 
.001883 
.002088 
.003417 
004000 
l004683 
.000583 
.000000 
.010588 
.011887 
.018260 
.014833 
.010417 
.018117 
.010833 
.021007 
.023667 
.025017 
.028338 

!0333 
.0307 
.0417 
.0407 
.0517 
.0583 
.0083 
.0833 
.0007 

Inch. 
0. 

.000160 
.000107 
.000100 
.000107 
.000167 
.000100 
.000167 
.000107 
.000160 
.000167 
.000033 
.000034 
.000033 
.000050 
.000033 
.000050 
.000750 
.000784 
.000583 
.000083 
.001900 
.002417 
.001583 
.001284 
.001383 
.001588 
.001584 
.001700 
.001710 
.001834 
.002000 
.002250 
.002410 
.003167 
.0028 
.0034 
.0050 
.0050 
.0050 
.0060 
.0100 
.0150 
.0134 

Ineh. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 

a 

Inch, 
0. 

Initial  load. 
ElMUclimit. 

Tennile  strength. 

General  summary. 


graTity. 


22.20 

Tcneile  atveogth  per  aqnare  inch  of  orisbkal  section pounds..  304,500 

Xlastio  limit  per  eoQare  inch  of  originalsectioD  do 50.000 

Sbncattoo per iiMii after raptore ineh..    0.1 183 

Bta«|5itioii  per  ineh  under  strain  at  elastic  limit do 001883 

BedaotioB  in  <llameter  at  point  of  rapture do 124 

BedoctioB  in  area  after  raptore,  percentumoi  original  seotion 39.2 

Bftsitionof  rapture ''.85  from  neck 

Chanoter  of  hroken  sarliMe silky 

~  lof  inohaeotions ".00.«.07,".07,".08,".11,".2»* 


428  TESTS   OP    IRON,  STEEL,  AND   OTHER   MATERIAXS. 

No.  2948. 

Marks,  *5li" 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 


Appliedloftds. 


Total. 


Peraqaare 
Inch. 


EIoDsatlon 
per  inch. 


SacoesaiTe 
elongation 
per  inch. 


Penoaoent 
set. 


Sncceaaive 

permanent 

set 


Bemarkfl. 


PottfuU 

200 
1,000 
2,000 
3,000 
4.000 
6.000 
6,000 
7.000 
8,000 
0,000 
10,000 
10,200 
10.400 
10.000 
10,800 
11.000 
•  11. 200 
11,400 
11,600 
11,800 
12.000 
12.200 
12,400 
12.600 
12.800 
13,000 
13,200 
13.000 
14.000 
14,400 
14.800 
15,200 
15,600 
16,000 
16.400 
16,800 
17,200 
17.600 
18,000 
18,400 
18.800 
10,200 
10,600 
20.000 
20.400 
20,800 
21,200 
21.600 
21,820 


Poundt. 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
63,000 
64.000 
65,000 
66.000 
67,000 
58,000 
50,000 
60.000 
91,000 
62.000 
63.000 
64,000 
65.000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84.000 
86,000 
88,000 
90,000 
02.000 
94.000 
06.000 
08.000 
100.000 
102,000 
101.000 
106.000 
108.000 
109,100 


Inch. 
0. 

.000150 
.000300 
.000500 
.000700 
.000850 
.001000 
.001160 
.001300 
.001460 
.001600 
.001650 
.001700 
.001750 
.001750 
.001800 
.001850 
.001900 
.001950 
.002000 
.002050 
.002050 
.002100 
.002150 
.003150 
.003700 
.005000 
.007500 
.009000 
.010350 
.012000 
.013500 
.015250 
.  018250 
.019000 
.020600 
.022500 
.025000 
.  027050 
.029500 
.032250 
.035350 
.039500 
.0425 
.0300 
.0550 
.0650 
.0800 
.1100 


Jnek. 
0. 

.000150 
.000150 
.000200 
.000200 
.000150 
.000150 
.000150 
.000150 
.000160 
.000150 
.000050 
.000050 
.000050 

0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 
.000050 
.001000 
.000550 
.001:100 
.002600 
.001500 
.001350 
.001650 
.001500 
.001750 
.003000 
.000750 
.001600 
.001900 
.002500 
.002050 
.002450 
.0027:0 
.003100 
.004150 
.0030 
.0075 
.0050 
.0100 
.0150 
.0300 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


SlasUc  limit. 


Tensile  strength. 


General  sumnuirif. 

Tensile  strength  per  sqaare  inoh  of  original  section ponnda..  100,100 

SlasticUmitpersanare  inch  of  original  section do 68,000 

Elongation  per  inch  after  rapture inch..    O.IWO 

Elongation  per  inch  under  strain  atela»tio  limit do O0SI90 

Ke<1action  in  diameter  at  point  of  rapture do 13S 

Bedaction  in  area  after  rapture,  per  centum  of  original  section 43.S 

Position  of  rupture |"  from  neck 

Character  of  hroken  surface line  silky 

BlongaUon  of  inch  sections ".2O»,".00 


TESTS  OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

Ko.  2949. 
Marks,  <»g;§« 
Diameter,  ".505. 
Sectional  area,  .20  sqaare  inch. 


42  i) 


Applied  loads. 

^^"SS^" 

SaoeeBBire 
elongation 
per  inch. 

Permanent 

ML 

SncceMlve 

RemarkB. 

ToUl 

Perraiiare 
Inch. 

permanent 
set. 

Pounds. 
200 
1,000 
2,000 
3,000 
4.000 
5.000 
6.000 
7.000 
8,000 
9,000 
10.000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,  4l0 
11.600 
11,800 
12,000 
12.200 
12,400 
12,600 
12,800 
13.000 
18.200 
13,400 
13.000 
18,800 
14,000 
14.400 
14,800 
15.200 
15.600 
16.000 
16,400 
16.800 
17,200 
17,f00 
18,000 
18,400 
18.800 
19,200 
19.000 
20;  000 
20,400 
20,800 
21,200 
21,000 
22,000 
22;  010 

Fwmds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
85.000 
40,000 
45,000 
60,000 
51,000 
82,000 
63,000 
54.000 
56,000 
66.000 
57,000 
68,000 
50,000 
60,000 
61,000 
62.000 
63,000 
64,000 
66.000 
06.000 
67,000 
68,000 
09,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108;  000 
110,000 
U0,050 

Inch. 
0. 
.000150 

.000400 
.000590 
.000700 
.000860 
.001000 
.001200 
.001360 
.001560 
.001750 
.001800 
.001850 
.001900 
.001900 
.001950 
.002000 
.002050 
.002060 
.002100 
.002150 
.002150 
.002150 
.002200 
.002260 
.002300 
.002300 
.002360 
.004250 
.000000 
.007000 
.008800 
.010500 
.012000 
.018600 
.015500 
.017900 
.019600 
.021360 

023400 
.025850 
.028390 

080000 
.034100 
.087000 
.041760 
.047000 
.063500 
.061500 
.0700 
.1050 

Inch. 
0. 

.000150 
.000250 
.000150 
.000150 
.000150 
.000150 
.C00200 
.000150 
.000200 
.000200 
.000050 
.000050 
.000060 

a 

.000050 
.000050 
.000050 

0. 
'    .000050 
.000050 

0. 

0. 

.000050 
.000050 
.000050 

0. 

.000050 
.001900 
.001750 
.001000 
.001800 
.001700 
.001500 
.001600 
.001900 
.002400 
.001600 
.001^50 
.002050 
.002450 
.002500 
.002250 
.003500 
.003500 
.(04150 
.005250 
.006600 
.008000 
.0085 
.0850 

Inch. 
0. 

a 

0. 
0. 
0. 
0. 

a 

0. 
0. 

Inch. 
0. 

Initialload. 

Blastic  limit. 

• 

Tensile  strangtli. 

General  aummary 

Tensfle  strength  p«r  sqnare  Inch  of  original  section ponnds..  110.050 

Slastic  limit  per  saaare  inch  of  origiuaraeotlon do....    67,000 

Eltmjeation  per  inon after  mptnre ' inch..    0.2150 

Blonxation  per  inch  nnder  strain  at  elastic  limit do...  .002350 

Beduction  in  diameter  at  point  of  rapture do 185 

Iledactionin.area  after  ruptare,  per  centum  of  original  section 4<L2 

Poeitionofraptnre 1"  from  neck 

Character  of  broken  surface fine  silky 

»i^ • -lofinohieptlons ".29*,  ".14 


430 


TESTS   OP 


IRON,    8T£EL,    AND 


OTHER   MATERIALS. 


No.  2950. 
Marks,  «£«5» 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 


Applied  loads. 


TotoL 


Per  flciaaro 
Inch. 


EloDjrttioo 
per  Inch. 


SncoeestTe 
elongation 
per  inch. 


Permanent 
set. 


Snocesaive 

permanent 


Semarka. 


Poundi. 
aoo 

1,000 

2,000 

3,000 

4,000 

6,  COO 

6.000 

7,000 

8,000 

9,000 

10.000 

11.000 

11.200 

11.400 

11,600 

11.800 

12,000 

12,400 

12,800 

13.200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16.000 

16,400 

16,800 

17,200 

17.600 

18,000 

18,400 

18,800 

10,200 

10,600 

20,000 

20.400 

20.800 

20,010 


Pounds. 
1,000 
5,000 
10.000 
15.000 
20,009 
25.000 
80,000 
35.000 
40.000 
45,000 
50,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,(00 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86.000 
88,000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
102. 000 
104,000 
104,550 


Ineh. 
0. 

.000150 

.ooo:i50 

.0Ui5S0 

.000700 

.  0U0i<50 

.001000 

.OU1150 

.001300 

.001500 

.001G50 

.001850 

.001900 

.001950 

.003900 

.006200 

.0.6150 

.007800 

. 000700 

.011150 

.0*2300 

.013900 

.  015500 

.017000 

.010000 

.020760 

.022700 

.0J5I50 

.027300 

.020550 

. 032700 

.03550-J 

.OSOf^SU 

.0446UO 

.049000 

.055000 

.0600 

.0700 

.1000 

.1250 


Inch, 
0. 
.000150 
.000200 
.000200 
.000150 
.000150 
.000160 
,  00015  > 
.000150 
.000200 
.000150 
.000200 
. 000060 
.00)' SO 
.0J1060 
.  001300 
.000050 
.001650 
.001900 
.001450 
.001150 
.001000 
.001600 
.001500 
.  002UO0 
.001750 
.001950 
.002460 
.002150 
.0^2250 
.003150 
.C0>00 
.004.150 
.00465J 
.004500 
.006000 
.0050 
.OICO 
.0300 
.0J50 


Inch, 


Inch, 


Initial  load. 


ElaaUo  limit. 


Tensile  strength. 


General  eummarff. 

Tensile  strenf^h  per  square  inch  of  original  section pounds..  104.660 

Elastic  limit  per  sanare  Inch  of  original  section do  ...    57.000 

Klonpition  per  inch  after  mptare inch..    0^2300 

Elongation  per  inch  under  strain  at  elantic  limit do  ...  .001960 

Redaction  in  diameter  at  point  of  rupture do 125 

Reduction  in  area  after  rapture,  per  centum  of  original  section 43.t 

Position  of  rapture ".  00  ftvm  neck 

Character  of  broken  surface fine  silkj 

Elongation  of  inch  sections , ".80*,  ".16 


8znc^  o^^^L:S.JO.Jt^l0 


^.dts    Ghec^    T-^^e^ 


k-  -  -  :za2—  -  -* 


H  Ex  No  16  50, 1. 


TESTS   OF   IKON,    SIKEL,    AND   OTHER   MATERIALS. 
GAS  CHECK  BIKG. 

No.  2846. 
Marks  «^,^» 
Diameter,  ".565. 
Sectional  area,  .25  sqaare  inch. 
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AppUed  loads. 

-    V1nn>»tt  *l*vn 

Saoeemive 
eloD^ation 
per  iiich. 

PerniAneiit 
Bet. 

Succeiwivo 

ptrinanent 

Bet 

Bemarks. 

Total. 

Per  mmare 

iDCQ. 

per  inch. 

Pounds. 

250 

1,250 

2.500 

8,750 

8,000 

8.250 

7,500 

8.750 

10,000 

10.250 

10.600 

10.750 

11,000 

11,260 

11,500 

11,750 

Pounds. 
1,000 
5.000 
10,000 
15.000 
20.000 
25.000 
30,000 
35,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45.000 
46.000 
47,000 
48.000 
49,000 
50,000 
51,000 
52.000 
53.000 
54,000 
55,000 
58,000 
68^000 
60.000 
82,000 
84,000 
66.000 
88,000 
70,000 
72,000 
74,000 
78.000 
78,000 
80.000 
82,000 
84,000 
86.000 
88.000 
90.000 
92.000 
94,000 
98.000 
98.000 
100,000 
U0,180 

Inch. 
0. 

.000100 
.000300 
.000467 
.000633 
.000800 
.000967 
.001133 
.001300 
.001333 
.001867 
.001433 
.001467 
.001500 
.001533 
.001587 
.001600 
.001633 
.  001767 
.001867 
.001967 
.002167 
.002633 
.003167 
.003000 
.0053C7 
.007067 
.008667 
.010367 
.012167 
.014087 
.  015933 
.017667 
.019867 
.  021667 
.024000 
.026600 
.029667 
.032667 
.035833 
.039687 
.043333 
.048567 
.0667 
.0867 
.0767 
.1067 
.1333 

Inch. 
0. 

.000100 

.000200 

.000167 

.000186 

.000167 

.000167 

.000166 

.000167 

.000.133 

.000034 

.000066 

.000034 

.O0OO33 

.000033 

.000034 

.000033 

.000013 

.000134 

. 000100 

.000100 

.000200 

.000466 

.000534 

.00i)7:J3 

.001467 

.001700 

.OOlGOa 

.001700 

.001800 

.001900 

.L0I8(M1 

.001734 

.002000 

.  OO^ODO 

.  002333 

.002600 

.003067 

.003000 

.003166 

.003834 

.003006 

. 00^234 

.00-133 

.0100 

.0100 

.0300 

.0286 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IneK 
0. 

Initialload. 

• 

ElaBtic  limit. 
TeoBfle  strength. 

12,000 

12,250 

12,600 

12,750 
13,000 
13,250 
18,500 
13,750 
14,000 
14,500 
15,000 
15  500 
18.000 
18.500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20.500 
21,000 
2t500 
22.000 
22.500 
23,000 
23.500 
24.000 
24,500 
25.000 

1 

Qtneral  tununary. 

Tenafle  streojcth  per  square  inch  of  original  section. ponnds..  100,180 

Blaetic  limit  per  iinaare  inch  of  original  section do 49,000 

JSIongatfon  per  inch  after  raptare k inch..    0.1800 

Slonpition  per  ipch  under  strain  atelnntic  limit do 001633 

Reduction  in  diameter  at  point  of  i-uptnre      do 124 

Bedaction  in  area  after  rupture,  per  centum  of  ori^in.il  section 80.2 

Poeitioo  of  rupture « ^..P'.80  from  neck 

Character  of  broken  surface silky,  85  per  cent. ;  granular,  15per  oent. 

lEIoagation  of  inch  sections ,.,, , , , ,..".18,  ".31%  ",W 


4J2  TESTS   OF   IBON,  STEEL,  AND   OTUEB   MATERIALS. 

No.  2847. 

Marks,  «$;§^ 

Diameter,*  ".564, 

Bectional  area,  .25  sqaare  inch. 


Applied  loads. 


Totid. 


Pounds. 
250 
1,250 
2.600 
8,760 
6,000 
8,250 
7,500 
8,760 
10,000 
10,260 
10,500 
to,  750 
11,000 
11.250 
11,500 
11,750 
12,000 
12,260 
12,500 
12,760 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15,000 
15,500 
16.000 
10.500 
17,000 
17,500 
18.000 
18,500 
19,000 
10,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
25.000 
26.080 


Per  sonaie 
tncn. 


PoundM. 
1,000 
5.000 
10,000 
15.000 
20,000 
26.000 
80,000 
35,000 
4(X0O0 
41,000 
42,000 
43,0C0 
44.000 
45.000 
48.000 
47.000 
48,000 
40.000 
60,000 
61,000 
82.000 
63,000 
64,000 
66.000 
68,000 
67.000 
68,000 
50,000 
00,000 
82.000 
84,000 
88,000 
88.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
88,000 
88.000 
00,000 
02,000 
04.000 
08,000 
08,000 
100.000 
100,820 


Blon^tioo 
per  inch. 


0. 

.000100 
.000300 
.000133 
.000567 
.000767 
.000987 
.001100 
.001287 
.001300 
.001338 
.001387 
.001400 
.001433 
.001500 
.001533 
.001587 
.001800 
.001833 
.001887 
.001700 
.001733 
.001833 
.002033 
.002987 


.004067 
.004700 
.005887 
.007000 
.  Oj8033 
.010333 
.012333 
.014333 
.016333 
.018533 
.020433 


.027887 

.030500 

.033887 

.087500 

.041887 

.048167 

.0688 

.0600 

.0700 

.0987 

.1283 


Sttcceuire 
elongation 
per  inch. 


Inch. 

0. 

.000100 
.000200 
.000133 
.000134 
.  000-JOO 
.000200 
.000133 
.000167 
.000033 
.000033 
.  0"0034 
.00(Ni33 
.0a033 
.000087 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000100 
.000200 
.000-34 
.000488 
.000034 
.000033 
.000967 
.001333 
.  001033 
.001400 
.002000 
.002000 
^002000 
.002200 
.001000 
.002400 
.002000 
.  00*2834 

.oo::833 

.003167 

.003833 

.0041G7 

.004500 

.007138 

.0087 

.0100 

.0267 

.0288 


Permanent 
set. 


Inch. 


SacceeeiTo 
permanent 


Inch, 


-.000033 


Bemarka. 


Initial  load. 


ElaaUc  limit. 


Teoslle  strength. 


Omerul  summary. 

Tensile  strength  per  square  Inch  of  original  section  IKmnds..  IJJ'S 

Elastic  limit  per  aqoare  inch  of  original  section do....    W*^ 

Elongation  per  inch  after  niptnre  Inch..    J.}^ 

Eloiigntinu  per  inch  under  strain  at  elanUc  limit do Si 

IU!dnciion  in  diameter  at  point  of  rapture do  ...      -J*! 

Keductiun  In  area  after  rapture,  per  centum  of  orlgiual  section **• 

Position  of  rupture ".94frwniiJ« 

Character  of  brolcen  surface .ill:*«;;*1!3 

Elongation  of  inch  secUons ♦ , 'Vi  "•'*•  "' 


TESTS   OF   IRON,  STEEL,  AND   OTHEE   MATERIALS. 
No.  2848. 


433 


Marks,  «?;S^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied 


TotaL 


Persauare 
iDon. 


Blonntion 
per  Inch. 


SuooeMive 
eloncration 
per  Inch. 


Permanent 
set 


Snooeesive 

permanent 

■et. 


Bemarke. 


Poundt. 
.250 
1.2S0 
2,500 
3.750 
5^000 
8.250 
7.600 
K7S0 
10,000 
10,250 
10.500 
10,750 
11.000 
11.250 
11,500 
11,750 
12.000 
12.250 
12.500 
12.750 
13.000 
13,250 
13. 14)0 
13.750 
14,000 
14.500 
15.000 
15,600 
10,000 
16.500 
17.000 
17.500 
18,000 
18.500 
19,000 
10.500 
20,000 
20.500 
21.0110 
21,500 
22.0110 
22,500 
23,000 
23.5'>0 
24.000 
24  500 
25,000 
25,020 


Poundi. 
1,000 
^000 
10.000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,0u0 
47,000 
4S,000 
49.000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
50,000 
68,000 
00.000 
82.000 
04,000 
86,000 
88  000 
70,000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 
84  000 
86,000 
88,000 
90.000 
ft*.  000 
94,000 
96.000 
(*8  000 
100.000 
lOO.OHO 


Inek, 
0. 

.000100 
.000233 
.000367 


.000700 


.001067 

.001267 

.001300 

.001367 

.001400 

.001467 

.001500 

.001533 

.001600 

.001633 

.001667 

.001700 

.001733 

.001833 

.001033 

.002393 

.003267 

.004000 

.004667 

.006400 

.008233 

.009800 

.011333 

.  013233 

.014967 

.017333 

.019500 

.021333 

.023500 

.025667 

.028200 

.  031233 

.034667 

.038133 

.0423.33 

.047500 

.0567 

.0633 

.0700 

.1033 

.1133 


Inch. 
0. 

.000100 
.000133 
.000134 
.000168 
.000167 
.000167 
.000200 
.000200 
.000383 
.000087 
.000033 
.000067 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000038 
.000100 
.000100 
.000400 
.000934 
.000733 
.000687 
.001733 
.001833 
.001567 
.001533 
.001900 
.001734 
.002366 
.002167 
.001233 
.  002167 
.0OJ167 


.003033 

.00:i434 

.003466 

.004200 

.005167 

.0092 

.0066 

.0087 

.0333 

.0100 


JfidL. 
0. 
0. 
0. 
0. 
0. 
0. 

a 


Ineh, 


iBitiaUoad. 


Elaaticiimit. 


Tensile  strength. 


General  aummary. 

Soeciflo  jcravity 7.8583 

Kudnees 19.92 

Tenstlesirenj^h  per  square  inch  of  original  section ponnds..  100.080 

Klastie  limit  per  sooare  inch  of  original  section do...    51,000 

Kloogation  per  incu  after  niptnre < inch..    0. 1733 

Eloaeatlon  per  inch  ander  strain  at  olartticlimit do...  .001733 

Rednctloo  in  diameter  Kt  point  of  rupture  do...        .134 

Kediiction  in  area  Mftcr  niptare,  per  centum  of  original  section 41. 0 

I*OMiiioB  of  rupture t r'.45  from  nock 

Cbwracter  of  broken  surface silky ;  slightly  granular  at  circu id  fcronce 

Elongation  of  inch  sections ".13,  ".30*,  ".09 

fl.  Ex.  16 26 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  2897. 
Marks,  »^.^« 
Diameter,  ".664. 
Sectional  area,  .25  sqnare  inch. 


ElonffAtion 
per  inch. 

Ruocessive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Beawrka. 

TotaL 

Per  aqnare 

Poundt. 
250 
1,250 
2,600 
3.750 
5.000 
8.250 
7,600 
8,750 
10,000 
11,250 
12,500 
12,750 
18,000 
13,250 
13,500 
13,760 
14,000 
14.250 
14.500* 
14,750 
15,000 
15,260 
15,500 
16,750 
16,000 
18,250 
16,500 
18.750 
17,000 
17,260 
17,500 
17.760 
18.000 
18,230 
18,600 
19,000 
19,500 
20,000 
20,600 
21.000 
21,600 
22,000 
22,600 
23,000 
23,500 
24,000 
24,600 
25,000 
25.500 
28,000 
28,500 
27,000 
27,600 
28.000 
28,600 
29,000 
29.020 

Pounds. 

1,000 

5.000 

10,000 

15,000 

20.000 

25.000 

30,000 

35,000 

40,000 

45,000 

50.000 

51.000 

62,000 

53,000 

64,000 

65.000 

66,000 

67,000 

68,000 

59,000 

60,000 

81,000 

62,000 

63,000 

64.000 

85.000 

86.000 

67,000 

88,000 

89,000 

70,000 

71,000 

72,000 

73,000 

74,000 

78,000 

78,000 

80.000 

82,000 

81,000 

86,000 

»'8,000 

90.000 

02,000 

94.000 

98,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108. 000 

110,000 

112, 000 

114,000 

116,000 

116,  OtO 

Inch. 
0. 

.006100 
.000267 
.000433 
.000600 
.000767 
.000900 
.001087 
.001233 
.001400 
.001567 
.001600 
.  001667 
.001733 
.001767 
.001800 
.001833 
.001867 
.001900 
.001900 
.  001933 
.001987 
.002C00 
.002033 
.002100 
.002133 
.002167 
.0022U0 
.002267 
.002333 
.002600 
.  00.'800 
.002967 
.003333 
.004533 
.006000 
.008000 
.009667 
.  011367 
.013300 
.  015167 
.017000 
.018667 
.020400 
.  022533 
.024600 
.027000 
.029667 
.0.32500 
.036000 
.  039000 
.  04.33 
.0467 
.0567 
.0667 
.0800 
.0033 

0. 
.000100 

•     .000167 
.000160 
.000167 
.000167 
.000133 
.000107 
.000166 
.000167 
.000187 
.000033 
.000067 
.000086 
.000034 
.000033 
.000033 
.000034 
.000033 
0. 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000067 
.000066 
.000167 
.000300 
.000167 
.000366 
.001200 
.  001467 

.     .002000 
.001667 
. 001700 
. 001033 
.001867 
.001833 
.001667 
.  001733 
.  002133 
.  002067 
.  002400 
. 002667 
.  002833 
. 003:00 
.003000 
.0043 
.0034 
.0100 
.0100 
.0133 
.0133 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

Blaatio  limit 
Tensile  atrengtii. 

General  aummarg. 

Tensile  stren^h  persqaare  inch  of  original  section...... pomids..  118,080 

Elastic  limit  per  square  inch  of  original  section do 8i.O00 

Slongation  per  inch  nftoT  rapture inch..    iLlStl 

Xlongation  per  inch  under  strain  at  clastic  limit do M2333 

Beduction  in  diameter  at  point  of  rtqitare do 181 

Bednotion  in  area  after  rupture,  per  centum  of  original  section 33.S 

Position  of  rupture  : '.TSfrwBMck 

ChanMterof  broken surfi&ce , granular;  silky  omter 

Elongation  of  inch  aeotions ".22*.  ".10,  *.•• 
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No.  2898. 
Marks,  «^.^^ 
Diameter,  ''.605. 
Sectional  area,  .20  square  inch. 


Applied  loads. 


TotaL 


Per  square 
inch. 


Elongation 
per inoh 


SnccesaiTo 
elongation 
per  inch. 


Permanent 
sot. 


Sncoessive 

permanent 

set. 


Remarks. 


Paundt. 
200 
1.000 
2.000 
3.000 
4.000 
5,000 

e.000 

7.000 
8.000 
0.000 
10.000 
]u.2iiO 
10.400 
10.600 
10.830 
11.000 
ll,2tK) 
11.400 
11.600 

ii.aoo* 

12,  OOO 
12.200 
12.400 
12,600 
12,800 
13,000 
13,200 
13,400 

13.  GOO 
13,800 
14.000 
14.400 
14.800 
13.2(>0 
15.600 
16.000 
16, 400 
16,^0 
17.200 
17,600 
18,000 
18,400 
18.800 
19,200 
19,000 
20.000 
20.400 
20.800 
21,200 
21,600 
22,000 
22,400 
23,800 
23,100 


PaufidM. 

1,000 

5.000 

10,000 

15.000 

20.000 

2\(m 

30.000 
3.V0OO 
40.000 
45,000 
50,000 
61,000 
6.2,000 
53.000 
54.000 
5.\006 
56.000 
57.000 
58.000 
59.000 
60,000 
61.000 
63,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
60.0J0 
70,000 
72.000 
74,000 
70,000 
78.000 
80.000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
90.000 
98.000 
100,000 
102,000 
104,000 
106,000 
108,000 
110.000 
112. 000 
114,000 
115,500 


Inch. 
0. 

.000150 
.000300 
.000500 
.000700 
.000650 
.001000 
.001200 
.001350 
.001530 
.001700 
.001750 
.0U17S0 
.001800 
.001850 
.001850 
.001900 
.001930 
.00-2000 
.002030 
.  002100 
.002150 
.002200 
.002250 
.002300 
.002350 
.00  .'400 
.002500 
.002800 
.003200 
.003750 
.004850 
.006300 
.008000 
.  OOOuOO 
.011050 
.012750 
.014330 
.016000 
.  017800 
.019600 
.021600 
.023800 
.025850 
.028300 
.031250 
.033850 
.036800 
.040350 
.045000 
.0500 
.0530 
.0650 
.0950 


Ineh. 

0. 

.000160 
.000150 
.000200 
.000200 
. 000150 
.000150 
.000200 
.000150 
.000200 
.000150 
.000050 

0. 

.000060 
.000050 

0. 

.000050 
.000060 
.000030 
.00UO5O 
.000050 
.000050 
.000050 
.000050 
.000030 
.000050 
.000030 
.000700 
.000300 
.000400 
.000550 
.001100 
.001450 
.001700 
.001600 
.001450 
. 001700 
.001600 
. 001630 
.001800 
.001800 
.002000 
.002200 
.002050 
.002450 
.002950 
.002600 
.003950 
.003550 
.004650 
.0050 
.0030 
.0100 
.0300 


Inch, 


Indi. 


Initial  load. 


.000050 
.000050 


.000050 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strenj^th  per  sqnar©  inch  of  oriifinal  section pounds..  116,500 

Elastic  limit  per  square  inch  of  oriji^DiU  section    do —    67,000 

BlonfCBtion  per  inch  after  raptnre Inch..    0.1600 

Elongation  per  inch  under  strain  at  elastic  limit do 002300 

Reduction  In  diameter  at  point  of  rnptare do 1 05 

Bedncxion  in  area  after  rapture,  per  centum  of  orI|;inal  section 87. 1 

Poeit ion  of  rupt ure ".30  from  neck 

Cbaiacter  of  broken  Murface silky  ;  traco  of  granulation 

Elongation  of  inch  sections ".26*,  ".07 
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6AS-CHSCK  CT7PS. 

No.  3313. 
Marks/ 5\§^ 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 


Total. 


Paundi. 
200 
1,000 

:?,ooo 

3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,(00 
12,000 
13,  COO 
13,200 
13.400 
13.000 
13.81M) 
14,000 
14.200 
14. 4l>0 
14,600 
14,800 
16.000 
15. 200 
15,400 
15,600 
15,800 
16.000 
16, 400 
16,800 
17.200 
17,600 
18,000 
18.400 
18,900 
10,200 
10,000 
20,000 
20,400 
20,800 
21.200 
21, 6U0 
22,000 
22.400 
23.200 
24.000 
24,800 
25, 600 
26,080 


Per  aanare 
incn. 


PoundM. 

1,000 
6,000 
10, 000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
45,000 
60.000 
55,000 
60.000 
65,000 
60.000 
67.000 
68,000 
69,000 
70,000 
7I,UU<I 
72.000 
73,000 
74, 000 
75,000 
76,000 
77,000 
78.000 
79,000 
80,000 
82,000 
84.000 
80,100 
88.000 
90,000 
92,000 
94,000 
96,000 
08,000 
100,000 
102, 000 
104,000 
106, 0<I0 
108,000 
110,000 
112,000 
116,000 
120,000 
124,000 
128,000 
130,400 


Elongation 
per  inch. 


Inch, 

0. 

.000100 
.000250 
.000450 
.000600 
.000750 
.000050 
.001150 
.001300 
.001450 
.001050 
.001850 
.002000 
.002200 
.  002250 
.002300 
.  002300 
.  002350 
.002350 
.  OOL'400 
.002400 
.002450 
.002.500 
.002550 
.002000 
.  00:i750 
.006000 
.005650 
.006350 
.007500 
.008000 
.010200 
.011000 
.  011900 
.014000 
.015350 
.  OIGOOO 
.018500 
.010900 
.  021730 
.  023500 
.  025100 
.0270 
.0292 
.0316 
.0375 
.0425 
.0500 
.0650 


SncceesiTe 
elongation 
per  inch. 


Inch. 

0. 

.000100 
.000150 
.000200 
.  000150 
.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.000200 
.000150 
.  000200 
.000050 
.OOOOjO 

0. 
.000050 

0. 
.000050 

0. 
.000050 
.000050 
. (00050 
.000050 
.001150 
.  001250 
.000050 
.000700 
.001150 
.001400 
.  OOlRuO 
.001400 
.  001300 
.  001100 
.001350 
.001550 
.001000 
.001400 
.001850 
.001750 
.001000 
.0019 
.0022 
.0024 
.0050 
.0050 
.0075 
.0150 


Permanent 
set. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snccessive 
permanent 

set. 


Bemarlca. 


Initial  load. 


Elasticllmit. 


Tensile  strength. 


(General  9wnmary» 

Tensile  strength  per  sqnare  inch  of  original  section ponada..  1S6,4(|I 

Elastic  limit  i>ern(inaro  inch  of  originalsection do —    ^^ 

Elongation  per  incti  after  rnptaro inch..    OJiw| 

Elongation  per  inch  under  Rt  rain  at  elastic  limit do ^'"^^ 

Reduction  in  diameter  at  point  of  rupture do 0» 

Redaction  in  area  after  rupture,  per  ceiitnm  of  original  section 30. 7 

Poiiition  of  rupture ".75  froni  nee  Is 

Character  of  broken  surface fine  granular,  silkyoonU* 

Elongation  of  inch  sections ".K*,  "Of 


<^  r>zc;^  c^^:o<5^:^_2^:  jgj/g^ 


^^«t^  cy^fGoi^  czs^^j 


k-  -  zzo.:z.  -  -*) 


H  Ex  No  16  50, 1. 
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No.  3304. 
Marks,  «|l^^ 
Diameter,  ''.605. 
Sectional  area,  .20  square  inch. 


Applied  loads. 


ToUL 


Per 


rsqiiare 
inch. 


Elongation 
per  moh, 


Successive 
elongation 
per  inch. 


Permanent 

set. 


Snccesslve 

permanent 

set. 


Bemarks. 


ToundM. 
200 
]«00O 
2,000 
S,000 
4.000 
5,000 
8,000 
7,000 
8.000 
0.000 
10,000 
11.000 
12.000 
13,000 
13.200 
13,400 
13.000 
13.800 
14,000 
14.200 
14,400 
14.600 
14,800 
15.000 
15.200 
15,400 
15,600 
15,8U0 
10.000 
16.400 
16.800 
17,200 
17,600 
18,000 
18,400 
18,800 
10,200 
19,600 
20.000 
20,400 
20,800 
21,200 
21,600 
22,000 
22,400 
22,800 
23,200 
23,600 
24,000 
24,800 
25,600 
26.400 
28.580 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25^000 
80.000 
35.000 
40,000 
45.000 
50.000 
66.000 
60,000 
65.000 
66,000 
67.000 
08.000 
69,000 
70.000 
71,000 
72,000 
73,000 
74,000 
76^000 
76,000 
77,000 
78,000 
79,000 
80,000 
82,000 
84.000 
88,000 
88,000 
^.000 
92,000 
94,000 
96.000 
08,000 
100,000 
102,000 
104,000 
106,000 
108.000 
110,000 
112,000 
114,000 
1161000 
118,000 
120,000 
124,000 
128,000 
132,000 
132,900 


Ineh, 
0. 

.000150 
.0003i<) 
.00U550 
.000700 
.000850 
.001050 
.001200 
.001350 
.001500 
.001650 
.OOIKOO 
.002000 
.002150 
.002200 
.002250 
.002350 
.002400 
. 00245U 
.002500 
.002500 
.002550 
.002600 
.002600 
.002650 
.002700 
.002800 
.003600 
.004900 
.005950 
.007050 
.008100 
.009500 
.010450 
.  011750 
.013100 
.014600 
.0164U0 
.  017450 
.018750 
.020100 
.022000 
.023600 
.025500 
.027400 
.029600 
.031900 
.034250 
.037250 
.0450 
.0550 
.0800 


Inch. 

0. 

.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.00U150 
.000150 
.000150 
.  00150 
.000150 
.  000200 
.000150 
.000050 
.  000060 
.000100 
.000050 
.000050 
OOOOoO 

0. 

.000050 
.000050 

0. 

.000050 
.000050 
.000100 
.000800 
.001300 
.001030 
.001100 

.ooia^o 

.001400 

.000950 

.  001309 

.001350 

.001500 

.001800 

.OOIOJO 

.001300 

.001350 

.001900 

.001600 

.001900 

.001900 

.002100 

.002400 

.002350 

.003000 

.007750 

.0100 

.0250 

.0100 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 


Ineh, 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  132,900 

Elastic  limit  per  square  inch  of  original  section do —    77,000 

Elottgation  per  incn  after  rupture inch..    0.1550 

Elongation  per  ineh  under  strain  at  elastic  limit do 002700 

Kedaction  in  diameter  at  point  of  rupture do 085 

Bednetlan  in  area  after  rupture,  per  centum  of  original  section. 80.7 

Position  of  rupture "M  from  neck 

Oharaeter  of  tiroken  surface line  granular ;  silkT  center 

Ktongation  of  ineh  aactiona ".20»,  «.ll 
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BLOCK  CARRIER. 

No.  2956. 
Marks,  ^Y^^ 
Diameter,  '^664. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


TotaL 


Per  squara 
inob. 


Elongation 
perluoh. 


SocoeaaiTe 
eloTifnition 
perlnch. 


Permanent 


Sacoeasive 
ponnanent 


Rmnarka. 


Pound*. 
250 
1,250 
2,500 
8,7f0 
5,000 
6,250 
7.500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13.250 
13.500 
13,750 
14.000 
14,250 
14,b00 
14.750 
15.000 
15,250 
15.500 
15.750 
16.000 
16,500 
17.100 
17,500 
1M,000 
18,500 
10.000 
10,500 
20,000 
20.500 
21,000 
21,500 
22.000 
22.500 
23.000 
23.  boo 
24.000 
24.500" 
2.5,000 
25,200 


PoiNldf. 
1.000 
6.000 
10.000 
15.000 
20,000 
25,000 
80.000 
35.000 
40,000 
45,000 
50.000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57.000 
58,000 
50.000 
60,000 
61,000 
62.000 
63,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84.000 
86.000 
8S,000 
00.000 
02.000 
94,000 
96.000 
08,000 
100.000 
100,800 


Inch. 

.0 

.000188 

.000900 

.000467 

.000688 

.000800 

.OOOi'67 

.001133 

.001333 

.001500 

.001667 

.001700 

.001733 

.001800 

.001867 

.002033 

.002333 

.002800 

.003267 

.003667 

.004533 

.005600 

.000167 

.007500 


.010167 

.012000 

.013733 

.015433 

.017500 

.019500 

.021667 

.024167 

.026833 

.029667 

.032500 

.036667 

.040000 

.044338 

.0500 

.0600 

.0700 

.0867 

.1100 


Ineh, 

.0 

.000183 

.000167 

.000167 

.000166 

.000167 

.000167 

.000166 

.000200 

.000167 

.000167 

.000033 

.000033 

.000067 

.000067 

.000166 

.000300 

.000467 

.000467 

.000400 

.000866 

.000967 

.000607 

.001333 

.000833 

.001834 

.001833 

.001733 

.001700 

.002067 


.002167 

.002500 

.002666 

.002834 

.002833 

.003167 

.004333 

.004333 

.00ii667 

.0100 

.0100 

.0167 

.0233 


Inch, 

.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 


JndL 
.0 


tniUal  load. 


Elastic  limit 


Tensile  strength. 


Oeneral  Bummary, 

Specific  graritj 7.8569 

Hardness 20.47 

Tensile  Htren^h  per  sqaare  inch  of  original  section pounds..  16Q.HN) 

Elastic  limit  per  square  inch  of  original  sect  Ion do 54,000 

ElonfEation  per  inch  after  mptare inch..    0.1600 

Blongation  per  inch  nnfler  strain  at  elastic  limit do 001867 

Bedoctiion  in  diameter  at  point  of  rupture do 114 

Keclaction  in  area  after  mptare,  per  centam  of  original  section 86.4 

Position  of  raptore f.U  fhrni  neck 

Character  of  broken  sarfaoe granular;  ailky  oenter 

— -'"lofinehaeetlona ".M;*'.»*,".19 


ST^Tzc^O'^eGZ^IB.J^.RTyZe' 


SSlocJ^  €icejryie7' 


'* 


^S7S 

<-  ^  _   _  _  :za  ^ . _ 

t 
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H  Ex  No  16  50, 1. 


TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2957. 

Marks,  ^V*' 

Diameter,  ".564. 

Sectional  area,  .25  sqoare  inch. 


439 


Applied  loads. 


Total. 


Per 


rMuare 
inon. 


Elongatiion 
peruioh. 


SuocessiTe 
elongatioo 
perinch. 


Permanent 
set 


Saooeesiye 

permanent 

eet. 


Bemarka. 


Foundg. 
250 
1,250 
8,501 
3.750 
a.  000 
0,260 
7,500 
8,750 
10,000 
11,250 
12,500 
12.750 
13,000 
13,250 
1.%S00 
13,750 
14,000 
14,250 
14^500 
14,750 
15,000 
15,250 
l.%500 
15,750 
16,000 
10,250 
16,500 
17,000 
17,500 
18,000 
18.500 
19,000 
19,500 
20,000 
20.  f  00 
21,000 
21,5CO 
22.000 
22»5cO 
23,000 
23,500 
24.000 
24,500 
25,000 
25,600 
25,840 


PoundM. 
1,000 
5^000 
10.000 
15^000 
20,000 
25^000 
30,000 
85,000 
40,000 
45,000 
60,000 
61,000 
52,000 
53,000 
64,000 
65^000 
50,000 
67.000 
58^000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
91,000 
06.000 
08.000 
100,000 
102.000 
103,860 


IndL 
0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.001000 
.  001167 
.001833 
.001500 
.001700 
.001733 
.001800 
.001833 
.001867 
.001900 
.001967 
.002033 
.002067 
.002100 
.  002233 
.002400 
.002667 
.002900 
.003733 
.004667 
.005500 
.007767 
.009333 
.011667 
.013767 
.015333 
.017367 
.  019500 
.022167 
.024733 
.027067 
.030167 


.037003 

.041333 

.046667 

.0533 

.06:)3 

.0733 

.1033 


Jn«A, 
0. 

.000167 

.000106 

.000167 

.000167 

.000166 

.000167 

.000167 

.000166 

. 000167 

.000200 

.000033 

.000067 

.000033 

.000034 

.000033 

.000067 

.000066 

.000034 

.  000033 

.000133 

.  000167 

.  000267 

.  000233 

.000833 

.000934 

. 000833 

.002267 

.001566 

.002334 

.002100 

.001566 

.002034 

.002133 

.002667 

.002560 

.002334 

.  003100 

.003160 

.003667 

.004333 

.005334 

.006633 

.0100 

.0100 

.0300 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Jneh. 


IniUal  load. 


Elastic  limit 


Tensile  strength. 


General  summartf. 

Tensile  strength  per  square  inch  of  original  section pounds..  103,360 

Elaatio  limit  per  so  aare  Inch  of  origlnid  section do ... .    69. 000 

Eloaga  ion  per  incn  aft«r  rnptore inch. .    0. 1700 

Eloogation  per  inch  under  strain  at  elastic  limit do 002100 

Aednotion  in  diameter  at  point  of  rapture do 164 

Bedaction  in  area  after  rnptore,  per  centum  of  oirginal  section 47.2 

PosUioaofraptore 1".20  from  neck 

^baiacterof  broken  anrface silky;  trace  of  inranalation 

MODgation  of  inch  sections ".20*,  ".22*,  ".09 


440  TESTS    OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 

SPINDLX 


Mark8,«5i8P 


No.  3196. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applti^liudi. 

pw  iaich. 

«kiti4;;%tii>o 

rerman«iit 
Bet. 

SnewMslT* 

B«inarkft. 

Toll]. 

FvrHtuiTv 

Pounds. 

250 

1.250 

2,500 

•      3,750 

:     5,000 

'     6,250 

7,500 

:     8,750 

10,000 

11,250 

12,500 

:    12,750 

I    13,000 

;   13,250 

1    13,5(j0 

1   13,750 

14,000 

14,250 

14,  500 

;    14.750 

15,000 

15,500 

)    16,000 

16,500 

17, 000 

17,500 

18,000 

18.500 

19,000 

19,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 

;    23,000 

23,500 

24, 000 

24.500 

'    25,000 

25,500 

26.000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51, 000 
52,000 
53,000 
54.000 
55,000 
56.  OVQ 
57,000 
58,000 
50.  OUO 
CO.  000 
62,000 
64,000 
60,000. 
68,000 
70,000 
72,000 
74,  OOO 
76,000 
78,000 
80,000 
.82,000 
84.  000 
86,000 
8*1,000 
90,000 
92,000 
94,000 
96,000 
08,000 
100,000 
102,000 
104,000 

JneK 
0. 

.000133 
.000300 
.000433 
.000(iOO 
.000767 
.000033 
.001100 
.001.333 
.  001467 
. 001667 
. 001700 
.001733 
.001767 
.0.J1800 
.001833 
.00181)7 
.001033 
. 002U33 
.  0021C7 
.003900 
.000500 
.008233 
.  t0l>067 
.011-333 
.013000 
. 014667 
.016333 
. 01H200 
.  0J0233 
.  022333 
.024667 
. 020933 
. 02U607 
.  032667 
.035800 
.030500 
.0433 
.0500 
.0567 
.0633 
.0733 
.1067 

Inch. 
0. 

.000183 
.000167 
.000133 
.000167 
.000167 
.000166 
.000167 
.000233 
.000134 
. 000200 

.o^oo:i3 

.000033 

.000034 

.000033 

.000033 

.000034 

.000066 

.000100 

.000134 

.001733 

.002600 

. 001733 

.101434 

.001666 

.001667 

.001667 

.001666 

.001867 

.  002033 

.002100 

.002334 

.002266 

.002734 

.003000 

.003133 

.003700 

.0038 

.0067 

.0067 

.0066 

.0100 

.0334 

Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElAstioUmit 

Tendle  strength. 



General  eummary. 

Specific  gravity 7.85SS 

Hardnesis 21.52 

Tensile  strength  per  Aqaaro  inch  of  original  section pounds..  IM.OOO 

Elastic  limit  per  sqnare  inch  of  original  section do..    67.0W 

Elongation  per  inch  after  rupture inch..     .!•• 

Elongation  per  inch  under  strain  nt  elasticlimit do 001981 

Bednction  in  diameter  at  point  of  mptare do 154 

•  Eednction  in  area  after  mptnre,  percentom  of  original  aecUMii 47.1 

Position  of  rapture l".45lhmineek 

Character  of  hroken  surface sUkj 

Elongation  of  inch  sections ^ ".!«,  ".30»,  *.« 


S^nc/t^  Kf^G^L^:BJ^.Jt^6/Ze^ 


^^ri;^z.e^Z^ 
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No.  3197 


Marks,  "I'S^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


AppUodloKla. 

Elongation 
per  inch. 

SnccessiTo 
elonfratlon 
per  inch. 

Permanent 
Bet 

SucoeiMiTe 
set 

Bemarkt. 

Total. 

Per  square 

Paundt, 
250 
1,250 
2.6tO 
3,750 
6,(500 
6.260 
7,500 
8,750 
10,000 
lI,2.-.0 
12,500 
12,750 
13,000 
13, 2.-^0 
13.500 
13.750 
14,000 
14, 250 
14,500 
14, 7.^0 
15,  COO 
15,500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19.000 
19,600 
20,000 
20,500 
21,000 
21.500 
22,000 
22,  .^00 
23,000 
23,500 
24,006 
24.500 
26.000 
25.5C0 
26,000 
26.180 

Pounds. 

1.00<> 
6,000 
10.000 
15,000 
20,000 
26,000 
30,000 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
63,100* 
64,000 
55,000 
56.000 
67,000 
58,000 
59. 000 
60,000 
62,000 
64,000 

^^ 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,0C0 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

104,720 

Inch, 
0. 

.000167 
.000333 
.00(600 
.OOOt.67 
.000833 
.001000 
.001167 
.001333 
.001500 
.001667 
.001700 
.  001733 
.001767 
.001833 
.  001807 
.  001900 
.001067 
.002067 
.002300 
.004267 
.006167 
.007867 
.009333 
.010933 
.012667 
.014333 
.015067 
.018000 
.  020133 
.022267 
.023933 
.026600 
.029167 
.031833 
.035000 
.038500 
.042133 
.0467 
.  0533 
.0600 
.0700 
.0900 
.1100 

Inch. 
0. 

.  000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000034 
.000066 
.000U34 
.  000033 
.000067 
. 000100 
.  000233 
.001967 
.001900 
.001700 
.001466 
.001600 
V 001734 
.001666 
.001634 
.002033 
.002133 
.002134 
.001666 
.002667 
.002567 
.002666 
.003167 
.003600 

.004567 

.0066 

.0067 

.0100 

.0200 

.0200 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elaatio  limit 

Tensile  strength. 





' 







Oeneral  summary, 

Tcmtile  strength  per  square  inch  of  original  section .\ pounds..  104,720 

Elastic  limit  per  square  inch  of  original  section do —    67,000 

Elongation  per  incD  aftor  rupture inch..    0.2033 

Elongation  per  inch  under  strain  at  clastic  limit % do  ...  .00J067 

Kedoction  in  diameter  at  point  of  ruptare do 134 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Posttkm  of  rupture 1".16  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sectiona ".26*,  ".21,  ".14 


442  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3198. 
Marks,  »?igP 
Diameter,  ''.564. 
SectioDal  area,  .25  sqaare  inch. 


AppUed  loads. 

Elongation 
per  inch. 

Snocesaiye 
elonpaUon 
per  inch. 

Permanent 
set 

SucoeseiTe 
set. 

Bemarks. 

Total. 

Per  aqoare 
incD. 

Pounds. 
250 
1,250 
2,600 
3,750 
6,000 
6.250 
7.500 
8,760 
10,000 
11,250 
12,600 
12, 750 
13,000 
13. 250 
13,500 
13,750 
14,000 
14,250 
14,600 
14,750 
15, 000 
15, -250 
15,600 
16,000 
16,500 
17,000 
17,600 
18,000 
18.600 
19,000 
19,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,600 
23,000 
23,500 
24,000 
24, 5li0 
25, 000 
25,500 
26,  OCO 
26,080 

Poundt. 

1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,006 
46,000 
60,000 
61,000 
62,000 
63,000 
64,  O'jO 
65,000 
66,000 
57,(00 
58,0u0 
59.000 
60,000 
61,000 
62,000 
64,000 
6l«,  000 
68,000 
70,000 
72, 000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
8f,0)0 
90,000 
02, 0/0 
94,000 
96,000 
98,000 
100, 000 
102,000 
104, 000 
104,320 

Inch. 
0. 

.000183 
.000300 
.000467 
.0U0633 
.000800 
.000967 
.001100 
.001207 
.001467 
.     .001633 
.001667 
.001700 
.001767 
.001767 
.001867 
.001900 
.001933 
.002000 
.002033 
.002207 
.003567 
.005167 
.007067 
.008733 
.010400 
.012167 
.014000 
.016667 
.017567 
.019567 
.021933 
.024000 
.026200 
.029033 
.031667 
.036167 
.038333 
.042667 
.0467 
.0533 
.06G0 
.0700 
.0967 
.1100 

IndL 

0. 

.000183 
.000167 
.000167 
.000166 
.000167 
.000167 
.000133 
.000167 
.000200 
.000166 
.000034 
.000033 
.000067 

0. 
.000100 
.000033 
.000033 
.000007 
.000033 
.000234 
.001300 
.001600 
.001900 
.001666 
.001667 
.001767 
.001833 
.001667 
.001900 
.002000 
.002366 
.002167 
.002200 
.002833 
.002634 
.003500 
.003166 
.004334 
.004033 
.0066 
.0067 
.0100 
.0267 
.0133 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

—.000033 
—.000033 

Ineh. 
0. 

Initial  load. 
Elastic  Umit. 

TevsUe  strength. 

— .'ooooss'* 

0. 





General  aummary. 

Tennilc  strength  per  sqnare  inch  of  original  section pounds..  104)  jQJ 

Elasticlimitpcrsaaaro  inch  of  original  section do....    S^J^ 

Elongation  per  inch  after  rnptnro inch.,    ^jt^t 

Elongation  per  inch  under  strain  at  elastic  limit do OOaw 

Reduction  in  diameter  at  point  of  rupture do ifj 

Ktdaction  in  area  after  rupture,  per  centum  of  original  section ^<'« 

Position  of  rnpturo ".70  from  mc* 

Character  of  broken  surface W'jJ 

Elongation  of  inch  sections ".33*,  ".ll»"'* 


TESTS   OF   IKON,    STEEL,    AND   OTHER  MATERIALS. 
HEW  8PINDLS  FORGING. 

No.  3171. 

Marks,  «SS^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


443 


Appl-ed  loads. 


Total. 


Per  mmare 
inch. 


BIon?atloii 
per  inoh. 


Sncoessive 
elougatioD 
perincli. 


Femuuieiit 


SaooMsiTd 

permanent 

•tt. 


Remarks. 


Pounda. 
250 
1,260 
2,600 
8,750 
5,000 
0,250 
7.500 
8,750 
10,000 
11,250 
12,600 
12,750 
13,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15.000 
15.250 
15,500 
15,750 
16.000 
16.500 
17,000 
17.500 
18.000 
18,5<0 
lO.OCO 
10.500 
20.000 
20,500 
21,000 
21.600 
22,000 
22.500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,500 
26.000 
26,500 
27,000 
27,830 


Pound*. 
1.000 
S.O0O 
10.000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 
46,000 
60,000 
61,000 
62,000 
63,000 
64,000 
55.000 
56,000 
67,000 

saooo 

50,000 
60.000 
61,000 
62,000 
63,000 
64.000 
06,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
92,000 
94.000 
96,000 
98,000 
100,000 
102,000 
104.000 
106.000 
108,000 
109,320 


Inch. 
0. 

.000067 

.000200 

.000367 

.000633 

.000700 

.000867 

.001000 

.001200 

.  001367 

.001567 

.001633 

.001667 

.001700 

.001733 

.001767 

.  001767 

.001800 

.001867 

.001900 

.001067 

.002067 

.002867 

.004000 

.005000 

.006767 

.008167 

.060700 

.011333 

.012667 

.014000 

.015833 

.017500 

.010333 

.021333 

.023333 

.025400 

.027933 

.030567 

.033233 

.036833 

.010233 

.044500 

.0500 

.0S67 

.0667 

.0767 

.1100 


Jneh, 


.000133 
.000167 
.000166 
.000167 
.000167 
.000133 
.000200 
.000167 
.000:^00 
.000006 
.000034 
.000033 
.000033 
.000034 
0. 

.000033 
.000067 
.000033 
.000067 
.000100 
.000800 
.001133 
.001000 
. 001767 
.01)1400 
.001533 
.001633 
.001334 
.001333 
.  0018:i3 
.001677 
.001833 
.002000 
.002000 
.002067 
.002533 
.0026:^ 
.002666 
.003600 
.003400 
.004267 
.0055 
.0067 
.0100 
.0100 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


IneK, 


Initial  load. 


Slastio  limit 


Tensile  strength. 


QeMral  summary. 

Tensfle  Rtrength  per  sqnsro  Inch  of  original  section ponnds..  109,320 

Blastio  limit  per  sqnare  inoh  of  original  section do....    61,000 

Elongation  per  incu  atVrYaptnre incb..    0.1938 

Klongat ion  per  inch  nnder  strain  at  elastic  limit Uo 002067 

Redaction  in  diameter  at  point  of  mptore do 124 

Be*  inction  In  area  after  rapture,  per  centum  of  original  section 39.2 

Poaition  of  roptare - 1".20  from  neck 

Character  of  broken  sarfsoe granolar,  50  per  cent;  silky,  50  per  cent 

XkngatianofliiohMeUona ".12,  ".22*.  ".24* 


444  TESTS   OF   IRON,  STEEL,  AND   OTHEB  MATEBIALS. 

No.  3172. 

Marks,  «?;|i^ 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Per  ffoaare 
inch. 


EloDfration 
per  inch, 


Sacceaaive 
elongation 
per  inch. 


Permanent 
set. 


Sncoessive 
penuanest 


Bemarka. 


Pounds. 

250 
1,250 
2,600 
8,750 
5.000 
6,250 
7,500 
8,750 
10.000 
11.250 
12,600 
12,750 
13,000 
13.250 
18,600 
13, 7.50 
14,000 
14,2.50 
14,600 
14, 760 
15.  OoO 
15,  500 
16,000 
16.500 
17.000 
17,500 
18,000 
18,500 
1»,000 
19,  .500 
20.000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
24.000 
24.500 
25.000 
25,500 
26,000 
26,170 


Poundt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53,000 
64,000 
55.000 
56,000 
67,000 
68.000 
6S),000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
02,000 
94,000 
96.000 
98.000 
100,000 
102,000 
104,000 
104,680 


Inch. 
0. 

.000133 
.000300 
.000500 
.000633 
.OOOHOO 
.000967 
.001133 
.OOKIOO 
.  001467 
.001633 
.001667 
.001700 
.  001733 
.  001800 
.001867 
.  00L067 
.002133 
.  002867 
.004067 
.  005?33 
.006800 
.  0083:i3 
.009833 
.011367 
.013000 
.014500 
.016167 
.017833 
.  010867 
.  021700 
.  023767 
.  026-^00 
.0282(67 
.031500 
.034667 


.  042.500 


.052000 

.0600 

.0700 

.0933 

.1100 


Inch. 
). 

.000138 
.000167 
.000200 
.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.000067 
. 000067 
. 00010  I 
.000166 
.000734 
.001200 
.001166 
.001567 
.001533 
.001500 
.001534 
.001633 
.001500 
.001667 
.0016f6 
.002034 


.002067 
.003433 
.002367 


.003167 

.  003666 

.004167 

.004333 

.  005167 

.0080 

.0100 

.0233 

.0167 


Inch. 


Inch, 


Initial  load. 


Elastio  limit 


Tenaile  strength. 


General  summary. 


104, «» 
55,  OM 
0.II67 

.001867 


Tensile  strenicth  per  sqnaro  inch  of  original  section pounds. 

Slastio  limit  per  sonare  inch  of  original  section do  .. 

Elongation  per  incd  after  rupinre inch. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Rcdnctionin  diameter  at  point  of  rupture do....       •«*^ 

Kedaction  in  area  att«r  rupture,  per  centuai  of  original  section ^^ 

Position  of  rupture .l".40ftwnnfek 

Character  of  broken  surface granular,  radiating  fh>m  a  silky  spot  at  the  oironrnfereace 

Elongation  of  inch  seoUons «.ia.''.»*,''.M 


TESTS   OF   IBON,  STEEL,  AND   OTHEB   MATERIALS. 

No.  3173. 
Marks,  «?.'&^ 
Diameter,  ".665. 
Sectiontd  area,  .26  square  inch. 


445 


Applied  loads. 


ToUl. 


Peraqiu] 
incn. 


Elongation 
per  inch, 


SaooeaaiTe 
elongation 
per  inob. 


Permanent 


Snooeasiye 

permanent 

set. 


Bemarks. 


PowndM, 

250 

1.2S0 

2.  MO 

3,7S0 

6,000 

6.250 

7.600 

8.750 

10,000 

11,250 

12.  MO 

12,750 

13,000 

13.250 

13,500 

13,750 

14,000 

14.  2:10 

14.500 

14.750 

15.000 

15^500 

10,000 

10.  COO 

17.000 

17.500 

18,000 

1«,500 

19.000 

10.500 

20,000 

20.500 

21.000 

21,500 

22.000 

22.600 

23.000 

23,500 

24.000 

24.500 

25,0U> 

23.500 

26,000 

26^320 


Poundi. 
1,000 
6.000 
10.000 
16.000 
20,000 
25^000 
30.000 
*    35,000 
40,000 
45,000 
60,000 
51.000 
52.000 
63.000 
64.000 
65.000 
56,000 
67.000 
58,000 
59,000 
60,000 
62, 000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86.000 
88.000 
90.000 
02,000 
94.000 
96,000 
98,000 
100.000 
102.000 
104,000 
105,280 


Inch. 
0. 

.000133 
.000300 
.000467 
.0006;i3 
.000800 


.001133 

.001300 

.001467 

.001633 

.001667 

.001733 

.001800 

.001833 

.001807 

.001967 

.  002238 

.003567 

.001500 

.006367 

.006667 

.008167 

.000667 

.011000 

.012667 

.014167 

.015667 

.017033 

.019133 

.021167 

.023000 

.025067 

.027667 

.030000 

.033000 

.036000 

.030667 

.014000 


.0567 
.0633 
.0733 
.1033 


0. 

.000183 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.000066 
.000067 
.000033 
.000034 
.000100 
.000266 
.001334 
.0009:13 
.000867 
.001300 
.001500 
.001500 
.001333 
.001667 
.001500 
.001500 
.001666 
.001800 
.002034 
.001813 
.002067 
.002600 
.002333 
.003000 
.003000 
.003667 
.004333 
.004333 
.008367 
.0066 
.0100 
.0300 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  lood. 


Elaatio  limit. 


Tensile  strength. 


Geheral  tummary. 

Tensile  strragth  per  sqnare  inch  of  original  section ponnds. .  106. 280 

KUsUcUmitpersoiiare inch  of  orlgiDal section do  ...    65.000 

Eloogstion  per  incn  after  mpture inch..    0.1G33 

ElongMtion  per  inch  under  strain  at  elastic  limit do 001867 

Redaction  in  diameter  at  point  of  mptare do  ...        .125 

Bednotion  in  area  after  rupture,  per  centom  of  original  aeotion 39.2 

PositiMi  of  rapture l^.OOfrom  neck 

Character  of  broken  sarfaee silky;  in  jiartlnterspersed  with  granular  metal 

Elongation  of  inch  sections ".10,  ".30%  ".09 


446  T£8TS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 

HINGB  FIX. 
No.  2819. 

Marks, «  ^  ^ 

Diameter,  ",664, 

Sectional  area,  .25  sqaare  inch. 


AppUed  loads. 

EloDffation 
per inch. 

SoccesftiTe 
elongation 
per  inch. 

Permanent 
aet 

Snooeeaivo 
set. 

Bemarks. 

* 

ToUL 

Per  sqaare 
inch. 

Pounds. 
250 
1.260 
2,500 
8,760 
6,000 
6.250 
7.500 
8,750 
10,000 
11.250 
12.500 
18,750 
14.000 
14,260 
14,600 
14,750 
15,000 
15.250 
15,600 
16,750 
16,000 
16,250 
16,600 
16,750 
17.000 
17,250 
17.600 
18,000 
18,500 
19,000 
19.600 
20.000 
20,500 
21,000 
21,600 
22.000 
22,500 
23.000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27.500 
28,000 

pounds. 

1,000 

6,000 

10,000 

16.000 

«    20,000 

25, 000 

80,000 

85,000 

40,000 

45.000 

60.000 

65,000 

56.000 

67,000 

66,000 

69.000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67.000 

68,000 

69.000 

70.000 

72,000 

74,000 

76,000 

78,000 

80.000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96.000 

98,000 

100,000 

102,000 

104,000 

106,000 

1U8,000 

110.000 

112.000 

Inch. 
0. 

.000167 

.000333 

.000500 

.000667 

.000833 

.001000 

.001167 

.001333 

.001500 

.001700 

.001867 

.001900 

.001933 

.001967 

.002033 

.  002007 

.002567 

. 002767 

.  003133 

.003433 

.004067 

.001700 

.  005207 

.005&i3 

.006600 

.  007267 

.008700 

.  OlOIOO 

.011633 

.013033 

.0I46:i3 

.016200 

.017867 

.010867 

.021700 

.023633 

.026033 

.028200 

.030733 

.033GOO 

.036933 

.0383 

.0417 

.0500 

.0567 

.0733 

.0967 

Inch. 
0. 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000200 
.000167 
.000033 
.000033 
.000034 
.000066 
.000034 
.000500 
.000200 
.000366 
.000300 
.000634 
.000633 
.000567 
.000566 
.000767 
.000667 
.001433 
.001400 
.001533 
.001400 
.001600 
.001567 
.001667 
.00200 J 
.001833 
.001933 
.002400 
.  002167 
.002.'>.33 
.002867 
.008333 
.001367 
.0034 
.0083 
.0067 
.0166 
.0234 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jneh. 
0. 

luitialload. 
Elastic  limit. 

Tensile  strangtb. 



Chnerdl  aummary. 

Speoiiic  gravity 7.859 

Hardness 95.58 

Tensile  strength  per  sqaare  inch  of  original  section pounds..  113,000 

Slastic  limit  per  sonare  inch ot  original  section do....    09, OM 

Slongation  per  incn  after  mptare inch..    0.12(7 

Xlongation  per  inch  under  strain  at  elastic  limit .do 0020(7 

Bednction  in  diameter  at  point  of  rupture do 1M 

Kednction  in  area  after  rupture,  per  ce.j turn  of  original  section 33.1 

Position  of  rapture ".76  fram  nerk 

Character  of  broken  surface granular;  doll  spot  at oeatcr 

Xlongation  of  inch  sections ".28*,  ".08,  ".eT 
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452  TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 

TABULATION  OF  COMPRESSION  SPECIMENS  FBOM&"  STEEL  B.  L.  RIF^E, 


No. 
of 

tOBt 

PoeitloD  in 
gun. 

Location  of 
specimens. 

Elastic 

Umit  per 

square 

iLoh. 

Ultimate 
strength 

per 
square 
inch.. 

Manner  of  fail- 
ure. 

Remarks. 

727 
728 

Jacket 

...do 

....do 

...do 

..  do 

Inside 

Outside 

Middle 

Kadial 

....do 

Pounda, 
49,000 
52,000 
49,000 
44,000 
40.0  0 
47,000 

57,000 
51,000 
49.000 
50,000 
49,000 
40,000 

Pounda. 

98,200 
107,600 

98.200 
107. 200 
105. 800 

88,120 

109,200 
101,400 
102,800 
103,600 
^[800 
82,720 

Triple  flexure  .. 
do 

Breech  end. 
Do. 

729 

....do 

Do. 

730 

....do 

Do. 

731 

...do 

Do. 

739 

...do 

....do 

....do 

....do 

....do 

....do 

Middle 

Inside 

Outside 

Middle 

Radial 

....do 

...do 

Breesh  end,  additional  spec- 
imen. 
Mttszle  end. 

722 

....do 

723 

....do 

Do. 

724 

....do 

Do. 

725 

...  do  

Da 

726 

...  do 

Do. 

740 

....do 

Middle 

....do 

imen. 

f 

10-INCH  STEEL  B.  L.  RIFLE. 


STEEL  SPECIMENS  FROM  TUBE,  JACKET,  HOOPS,  BREECH 

BLOCK,  BUSHING  RING,  GAS-CHECK  KING,  FACE  PLATE, 

SPINDLE,  SECURING  PIN,  AND  HINGE  PIN. 


453 


476  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3367- 
Marks,  g^;^ 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 


SUmntion 
peruioh. 

SneoMslTe 
elongation 
perlnoh. 

Permanent 
set 

SneoeeeiTe 

permanent 

■ei. 

Bemarka. 

TotaL 

^"uSr 

250 
1,280 
2,600 
8,760 
8^000 
8^280 
7,600 
8,760 

Sooo 

0,250 
0,600 
9,760 
10.000 
10.260 
10,600 
10,760 
11,000 
11.250 
11,600 
11.760 
12.000 
12,260 
12.500 
12.750 
13,000 
18,260 
18,600 
18,760 
14,000 
14,260 
14,600 
14,750 
15,000 
16.600 
18^000 
16.600 
17,000 
17^600 
18,000 
18.600 
10,000 
19,500 
20,000 
20.600 
21.000 
21^600 
82,000 
22  600 
23,000 
28,270 

1,000 
6^000 
10,000 
15,000 
20.000 
25.000 
80,000 
85,000 
86,000 
87.000 
88.000 
89,000 
40,000 
41,000 
42,000 
48.000' 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60.000 
51,000 
62,000 
53,000 
64,000 
65,000 
66,000 
57,000 
58,000 
89.000 
00,000 
62,000 
64,000 
68^000 
.  68^000 
70.000 
72.000 
74,000 
76.000 
78.000 
80.000 
^000 
84.000 
88,000 
88,000 
00,000 
02,000 
93,060 

Ineh. 
0. 

.000100 
.000287 

000600 
.000767 
.000933 
.001143 
.001167 
.001200 
.001233 
.001267 
.001338 
.001367 
.001400 
.001488 
.001500 
.001633 
.001600 
.001667 
.001707 
.001838 
.002033 
.002300 
.002533 
.002938 
.003067 
.004438 
.005500 
.006338 
.007338 
.008107 
.009338 
.011383 
.013833 
.015438 
.017500 
.019838 
.022533 
.024033 
.027838 
.031000 
.034633 
.088067 
.043338 
.049000 
.0567 
.0667 
.0800 
.1133 

Ineh. 
0. 

.000100 
.000167 
.000166 
.000167 
.000107 
.000166 
.000200 
.000034 
.000033 
.000033 
.000034 
.000068 
.000084 
.000033 
.000038 
.000067 
.000038 
.000067 
.000067 
.000100 
.000066 
.000200 
.000267 
.iK)0233 
.000400 
.000734 
.000766 
.001067 
.000838 
.001000 
.000884 
.001166 
.002000 
.002000 
.002100 
.002067 
.002383 
.002700 
.002400 
.002900 
.003167 
.003638 
.004134 
.004666 
.005667 
.0077 
.0100 
.0188 
.0888 

Indi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Indi. 
0. 

Initial  load. 

Blastic  limit  not  weU 
defined. 

• 
Teniae  einBctfa. 

• 

Oonoral 

TeneOe  itrenKth  per  iqnaie  inch  of  original  section poonda..    88.080 

BlaetJe  limit  per  aqnare  inch  of  orlglnareeotion  (not  weU  defined) do....    47,000 

Elongation  per  inch  after  mptnre ineh..    O.208O 

BUmgatlon  per  inch  under  eualn  at  elaatlo  Umlt • do 001867 

Reduction  in  diameter  at  point  of  mptnre do 144 

Reduction  in  arek  after  mptue,  per  centum  of  original  eecUon 44.0 

Position  of  rupture , ".OSfkomneok 

Obaraoter  of  broken  curfkce aiUcy 

Elongation  of  inch  aeotiona ".82»,  ".nT^lu 


TESTS   OF   IBONj    STEEL,   AND   OTHEB   MATERIALS. 

No.  336S. 
Marks,  i^^i 
Diameter,  ^'.564. 
Sectional  area,  .25  sqaare  inch. 


477 


Applied  kwdt. 


TMaL 


FW 


vman 


Elon«»tion 
per  inch. 


SneeeeeiTe 
elongation 
perlnch, 


Pennaneni 


Sncceasive 
permanent 

■et 


Remarks. 


Poundt, 

2S0 

1,250 

%600 

8,760 

6^000 

6^260 

7,500 

8,760 

8.000 

t,260 

8,600 

8^750 

10,000 

10^250 

10.600 

10,760 

11,000 

11,260 

11,600 

11,760 

12,000 

12.260 

12.600 

12^760 

13,000 

18,260 

18.600 

13,750 

14,000 

14,280 

14.600 

K760 

16.000 

IS.  600 

16^  000 

10,600 

17,000 

17,600 

18^000 

18^600 

18,000 

19^600 

20,000 

90,600 

21.000 

81,600 

22,000 

s;i20 


Emmd*. 
1,000 
6^000 
10,000 
16,000 
20,000 
28.000 
30,000 
86,000 
86,000 
87.000 
38,000 
88L000 
40,000 
41,000 
42,000 
43.000 
44.000 
46»000 
4^000 
47,000 
48,000 
48;  008 
60,000 
61,000 
82.000 
63,000 
64,000 
66,000 
60,000 
67,000 
68,000 
68^000 
00.000 
ft2.000 
04,000 
08.000 
08,000 
70,000 
72.000 
74.000 
78.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88.000 
8^480 


I 

.000183 


.000487 
.000833 


.001000 
.001200 
.00l2tf7 
.001338 
.001400 
.001433 
.001607 
.001700 
.001838 
.002033 
.002338 
.002700 
.003333 
.003767 
.004607 


.007238 


.008000 
.010107 
.010007 
.011338 
.012607 
.013087 
.016000 
.010338 
.017838 
.018107 


.027400 


.042500 

.047487 

.0607 

.0838 

.0733 

.0007 

.1288 


JiMft. 
0. 

.000133 
.000107 
.000167 
.OOOICO 
.000187 
.000200 
.000200 


Inch, 


Inch. 


Initial 


.000007 
.000038 
.000134 
.000138 
.000133 


.000434 
.000800 


.001034 


.000707 
.001000 
.001187 
.000500 


.001834 
.001000 
.001338 
.801338 
.001600 
.001334 
.003180 
.002600 
.0aJ687 
.003107 
.008338 
.004707 


.004907 

.009^38 


.0100 
.0234 


Elastio  limit 


Tensile  strength. 


9gtaiwttj 7.8880 

m 17.08 

TenaUestrengih per iqnarelBoh of oriclna]  section pounds..    88,480 

naatio  limit  per  sqoate  inch  of  original  section do 88,000 

Elongation  per  inch  after  mptore  inch..    0.1800 

Klotngation  per  inch  under  snain  at  elastio  limit do 001438 

Bedactlon  in  diameter  at  point  of  mptors do 124 

Bedoction  inarea after  mptore^ per  oentom  of  original  section 41.8 

Foaition  of  mptore 1"  from  neck 

Character  of  broken  snrfhoa silky 

, , *,ar,''j7,«'.ii 


478  TESTS   OF   IRON,    STEEL,    AKD   OTHER   MATERIALS. 

No.  3369. 


Marks,  i%^ 

Diameter,  ^^664. 

Sectional  area,  .25  square  inch. 


Applied  loiidt. 


ToteL 


Per 


reqiuN 
inoh. 


EloDgation 
permch. 


Snooeeslve 
etongatioii 
perlnoh. 


PemuiDent 

set 


SaooeoeiTe 

pemumeiii 

•et 


260 
1,2M 
2,500 
8,760 
5,000 
0^250 
7,600 
8,760 
t,000 
9,260 
0,500 
0,760 
10,000 
10,250 
10,600 
10,750 
11,000 
11,2M» 
11,600 
11,750 
12,000 
12,250 
12,600 
12,760 
18,000 
18,260 
18,500 
18,750 
14,000 
14,250 
14,500 
14,750 
16^000 
16,600 
10,000 
10,500 
17.000 
17,500 

laooo 

18,600 
18^000 
19.600 
20.000 
80,600 
21,000 
21,500 
22,000 
22,200 


PdttiMlt. 
1,000 
6,000 
10,000 
16,000 
20,000 
25.000 
80,000 
86^000 
88,000 
87,000 
88,000 

-  80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
40,000 
60,000 
51,000 
62,000 
53,000 
54.000 
55,000 
60,000 
57,000 
58;  000 
CO,  000 
00,000 
82,000 
64,000 
88.000 
88,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80^000 
82,000 
84,000 
88,000 
88,000 
88.800 


Ineh. 

0. 

.000183 
.000300 
.000500 
.000007 
.000807 
.001033 
.001200 
.001287 

^  .001333 
.001400 
.001487 
.001800 
.001707 
.001938 
.002167 
.002500 
.002833 
.003387 
.004000 
.004783 
.005433 


.007000 
.008000 
.008ai3 
.009867 
.011000 
.011838 
.012000 
.013000 
.014567 
.015733 
.017767 
.020167 
.022807 
.025167 


.031233 
.0:i5000 
.038507 
.043200 


.0538 
.0633 
.0733 
.0907 
.1800 


IndL 
0. 

.000138 
.000167 
.000200 
.000187 
.000200 
.000160 
.000107 
.000007 
.000080 
.000007 
.000007 
.000188 
.000107 
.000108 
.000234 
.000333 
.000338 
.000534 
.000033 
.000733 
.000700 
.000900 
.000687 
.001000 
,000833 
.001034 
.001133 
.000833 
.000767 
.001000 
.000007 
.001100 
.001034 
.002400 
.002500 
.002500 
.003108 
.002900 
.003767. 
.003567 
.004633 
.005133 
.004967 
.0100 
.0100 
.0184 
.0333 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh. 


InitblliMd. 


BlMttolimift. 


Tensile  itraigtiL 


Chneral  summary. 

Tensile  etmiffih  per  MinAre  inoh  of  oiiiciiialaoctian poonde..    8B^8N 

Xlnstlo  limit  per  aanaire  inch  of  origins!  eeoUon do 88.  MO 

Blongsiion per inon sfter mptnie inoh..    OiOOOT 

Xlongstion  per  inch  nnder  sosin  at  elsstio  limit do 001487 

Redootionindismoteratpointofraptiire do 121 

Bedaotlon  in  ares  after  rapture,  per  oentam  of  oriftinsl  section 8612 

Podtioin  of  mptoie l^.Sftomneok 

Ghsrsoter  of  broken  sttrfkMM aSOa 

Klongatlonof  inohseotiops , "Mt^JV"/^ 


TESTS 


Marks,  w  V 
Diameter,  '^660. 


OF  IBON,   STEELy   AND  OTHEB  MATERIALS. 
ISTo.  SS70. 


479 


Diameter,  '^660. 

Sectional  area,  .246  square  inch. 


AppHodloftdfc 

BoncatUm 

SoooeniTO 
eloDffation 
perlDoh. 

Penumeni 
set. 

SoooMtiTe 
permoiieBt 

B«nMto. 

ToteL 

^fSr 

JPtaRdf. 
148 

1.238 

l.i60 

8^800 

4,020 

6,160 

7^880 

8,610 

$868 

t,108 

8,848 

0;684 

0^840 

10.086 

10^838 

10,678 

18.624 

11,070 

11,810 

11,601 

U,808 

11,054 

12^800 

12,648 

12,701 

13,088 

13,184 

18,080 

13,770 

14,018 

14268 

14,614 

14,780 

1^161 

1&744 

16^238 

16b  728 

17.220 

17.711 

18.204 

18^808 

18,188 

18^680 

90,171 

10,664 

1L166 

PmmdM. 
1,000 
6,000 
10,000 

iSooo 

20,000 
20^000 
80,000 
36^000 
36;  000 
87.000 
38,000 
38,000 
40.000 
41,000 
48,000 
48.000 
44,008 
46,000 
40^000 
47,000 
48,000 
S^OOO 
60,000 

^SS 

63^000 
64000 
^000 
66^000 

57.000 
68,000 
50.000 
60.000 
%000 
64.000 
04800 
64000 
70.000 
72.000 
74000 
74000 
74000 
80.000 
84000 
84.000 
84000 
84000 

84  no 

XlMft. 

4 

.000188 
.000338 
.000600 
.0U0007 
.000833 
.001083 
.001233 
.001800 
.001867 
.001467 
.001633 
.001667 
.001800 
.001087 
.002167 
.002438 
.002767 
.003167 
.003667 
.004267 
.004767 
.006700 
.006600 
.007200 
.008287 

!000067 

4 

.000188 
.000200 
.000167 
.000167 
.000166 
.000200 
.000200 
.000067 
.000007 
.000100 
.000008 
.000134 
.000033 
.000107 
.000200 
.000266 
.000384 
.000400 
.000500 
000600 
.000600 
.000033 
.000800 
.000700 
.001067 
.001033 

OAMM? 

Inch. 
4 
4 
4 
0. 
0. 
4 
4 

Inch. 
4 

Initial  load. 
Blaatio  limit 

TenaUe  atrength. 

.010867    1      .060000 
.011067          .000800 

.012507 

.013700 

.014733 

.010633 

.018838 

.021167 

.023000 

.027007 

.020483 

.083167 

.037107 

.041667 

.046600 

.053000 

.0633 

.0700 

.0867 

.1288 

.000000 

.001138 

.001038 

.001800 

.002300 

.602334 

.002733 

.003167 

.002366 

.003734 

.004000 

.004500 

.004038 

.006400 

.0103 

.0067 

.0107 

.0306 

....'... 

11,648 

11,880 

Oeneral  ntmmary. 

>  BtrenKth  par  aqnara  iiieh  of  original  eaetion poonda..    84270 

sUmttperagnaralncliofoiigSnjdaecUon do...     88,000 

^'   I  par  inch  after  niptnra inoh..    0.1800 

^^  J  par  Inch  nndarasrainalalaatie  limit do 001683 

BaOfltlOB  in  diamatar  at  point  of  mptore do 140 

"loninanaafkarrDptaT^pereantiimoforigiBalaaotlon 43.7 

lof  mptura ".OOftomneok 

ofbfolnBiiirflMa allky 

loftooiiiiiotHTii , ".04  ".18."* 
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TESTS  OF  IBON,  STEEL,  AND   OTHEB  MATERIALS. 


Ko.  761. 
Marks,  "bY 
Length,  6". 
Diameter,  ".798. 
Sectional  area,  M  square  inch. 


aionper 
inch. 

SnooMdre 
compres- 

Permaiifiiit 
aet. 

ftnooMsive 
set 

Bemarkt. 

1 

Poimdf. 
500 
2,600 
f.OOO 
7,500 
10,000 
12,500 
15,000 
17,000 
18,000 
1H,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,0.0 
23,500 
24,000 
24,600 
26,000 
25,500 
26,000 
42,480 

Povndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
88,000 
86,000 
87,000 
88.000 
80,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
64,060 

Inch, 
0. 

.000100 
.000267 
000406 
.000667 
.000733 
.000000 
.001067 
.001100 
.001138 
.001167 
.001200 
.001267 
.001367 
.001467 
.001700 
.001067 
.002267 
.002667 
.003138 
.003800 
.004488 
.005000 
.006000 
.006038 

IndL 

a 

.000100 
.000167 
.000183 
.000167 
.000166 
.000167 
.000167 

'.000033 
.000034 
.000033 
.000067 

!oooioo 

.000100 
.000233 
.000267 
.000800 
.000400 
.000466 
.000667 
.000633 
.000667 
.001000 
.000038 

Inch. 
6. 
Oi 
0. 
0. 
0. 
0. 

t. 

IndL 

a 

Initial  load. 
BImUo  limit. 

1 

XnUiiiatoatraiigtlL 

1 

Failed  by  triple  flexure. 


TESTS   OF  IBON,  STEEL,  AND   OTHER   MATERIALS. 
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No.  762. 


Marks,  !•  V 

Length,  b". 

Diameter,  '^798. 

Seotional  area,  .60  square  inch. 


AnpUed 


TotaL 


Persqiuure 


ersqu 


Compxot- 

■tonper 

inon. 


SaeocMiTe 

oonipm 

•km  Mr 

Inon. 


Pennanent 


SaooeaaiTe 
pemumant 


Bemarka. 


P<9MHb. 

MO 

8,fi00 
5.000 

7.500 
10,000 
12,500 
15,000 
17.600 
18.000 
18,  MW 
19.000 

lasoo 

20,000 
20  500 

SI.  000 
21.500 
22.000 
22.500 
28,000 
28.600 
24,000 
24.500 
2S,00O 
25.500 
28^000 
41,800 


POttfMb. 

1,000 
5000 
10,000 
15.000 
20  000 
25.000 
80,000 
85.000 
38,000 
87.000 
88,000 
88  000 
40.000 
41.000 
42,000 
43,000 
44.000 
45,000 
46  000 
47.000 
48.000 
48,000 
50.000 
51.000 
53,000 
83,800 


Jnoft. 

I. 
.000100 

«oooao7 


.800738 


.oouoo 

.001138 
.001187 
.001233 
.001867 
.001538 
.001783 
.002083 


0. 

.008100 
.000187 
.000168 
.000187 
.000138 
.000187 


0. 
0. 
0. 
0. 
8. 
0. 
0. 


Jnoft. 
0. 


.OOOttM 
.000068 

.000184 
.000166 
.000300 


Blaatto  limit. 


.00'<!667 
.003167 
.003687 
.004287 
.004838 
.006467 
.006187 
.006800 
.0C>7383 


.800334 


.000508 


.000700 
.000633 

.ooord8 


Ultimata  airangth. 


Failed  by  triple  flexure. 
H.  Ex.  16— 6l 


482  TESTS  OF  IBON,    STEEL,   AXm  OTHER  IIATEBIALS. 

^O.  763. 
Marks,  SSf 
Length,  6". 
Diameter,  ".798. 
Seotional  axea,  .60  sqoare  inch. 


ComprM- 

SaooeMire 

oompree- 

sioniwr 

inob. 

Permanent 
•ei. 

SneoeMiTo 

permanent 

■et. 

Bemarka. 

TotaL 

^«,ae" 

Pmmis. 
600 
2,600 
6,000 
7,500 
10,000. 
12,606 
16^006 
17,500 
20.000 
22,500 
IS  000 
28.600 
24.006 
84,600 
26.000 
25.600 

Snooo 

27,600 
28.000 
28.600 
28.000 
20,600 
80.000 
80  600 

Two 

6,006 

10.000 
16,000 
80,000 
86,000 

S;ilS 

40,000 
46,000 

46,000 

47.000 

48,000 

40,000 

60,000 

61,000 

6-2,000 

68,000 

64.000 

66.000 

60.000. 

67,000 

66,000 

60  000 

00,000 

m  nno 

IndL 
0. 

.000100 
.000207 
•000438 
.000000 
.600707 
.000638 
.001100 
.001267 
.001600 
.001638 
.001000 
.001007 
.001700 
.001738 
.001767 
.001888 
.001000 
.001007 
.002007 
.002200 
.002838 
.002500 
,002&fr 
.008000 
.003338 
.008738 
.004106 
.004600 
.004038 
.006500 
006000 
.006406 
.000088 
.007338 

Inch. 
0. 

.000100 
.000107 
.000106 
.000107 
.000107 
000106 
000107 
.000167 
•  000288 
.000038 
.000067 
.000007 
.000088 
•000038 
•000034 
I0OOOO6 
.000007 
.000067 
.000100 
.000138 
.000188 
.000167 
.000167 
.000838 
.000388 
.000400 
.000367 
.000400 
.000438 
.000507 
.000400 
.000600 
•OOO^ 
.000400 

Inch, 
0. 
0. 
0. 

0. 
0. 
0. 
Oi 

indk. 
6. 

Initialload. 

Elaatio  limit, 
intimate  atnoffth. 

OlioOO    1        62,000 

'    81.600    ,        68,000 

82^000    '        04.000 

82,600 
88^000 
83.600 
84,000 
84,600 
86,000 
42,800 

€6.000 
00.000 

07,000 
08.000 
60.000 
70,000 
64,000 





Failed  by  triple  flexure 


TESTS  OF  IBON,  STEEL,  AND   OTHEB  MATEKIAlifii. 

Ko.  754. 


483 


Marlrfi  lOBiJ 
JUaTKB,  bSq 

LeDgth,  5^'. 

Diameter,  ''.798. 

Sectional  area,  .60  square  Inolu 


CompTM- 

■ssr 

SnoceMiTB 

oomprM- 

■iooper 

ioeL 

Pemuuient 
■et 

SnooeMire 

permanent 

aet 

BflBMrka. 

ToteL 

^i^asT' 

600 
2,600 

6^000 
7,500 
16^000 
12,500 
15^000 
17,500 
20,000 
22,500 
23,000 
28.500 
24.000 
24,500 
25.000 
25,600 
26.000 
26.500 
27,000 
27,500 
28,000 
28,500 
20,000 
3500 
80,000 

Sim 

1.000 
8^000 
10,000 
16,000 
20,000 
26,000 
80,000 
86,000 
40.000 
46,000 
46,000 
47,000 
48,000 
40,000 
60L000 
51,000 
52.000 
58,000 
64,000 
65,000 
56,000 
57,000 
66,000 
561000 
60.000 
60^846 

IndL 
0. 

.000100 
.000267 
.000438 

!  000767 
.000888 
.OOUOO 
.001267 
.001467 
.001500 
.001688 
.001688 
.001788 
.001800 
.001888 
.002067 
.002267 
.002638 
.003100 
.008688 
!  004267 
.006000 
.006688 
.006667 

IndL 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000200 
.000033 
.000033 
.000100 
.000100 
.000067 
.000133 
.000134 
.000200 
000366 
.000467 
.000433 
.000734 
.000788 
.000888 
.000834 

IndL 
0. 
0. 
a 

0. 

0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Initial  load. 

• 

Elactlo  limit 
UlUmaUstrangth. 

Failed  by  triple  flexurei 
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TESTS   OF   IBOK|    STEEL,    AND   OTHER   MATE&IALS. 


Marks,  B^^i 

Length,  6". 

Diameter,  ''.798- 

Sectioual  area,  .60  square  inch 


No.  766. 


OomprM- 

SoooeMire 

oompres- 

sionper 

inoL 

Permanent 
•et 

SoooeMiTe 

permanent 

set. 

Bemaite 

1 

TtrtiO. 

PCTMIMn 

inob. 

600 
2,600 

Sooo 

7.600 
10,000 
12,600 
16^000 
17,600 
18.000 
18»600 
19.000 
19,600 
20,000 
20,600 
21^000 
21.6(10 
22,000 
22,600 
23,000 
23,600 
24.000 
24,500 
26.000 
25,600 
26,000 
41,480 

PMNMlt. 

1,000 
6^000 
10,000 
16,000 
20,000 
*    26,000 
80.000 
86,000 
86,000 
87,000 
88,000 
88,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
48,000 
60,000 
61,000 
62,000 
82,860 

0. 

.000100 
.000867 

•OOOOUO 
.000733 
.000900 

! OOilOO 

.001167 
.001200 
.001287 
.001367 
.001500 
.001667 
.001867 
.002183 
.002600 
.002883 

.003967 
.004500 
.006167 
.006000 
.006667 
.007667 

IndL 
0. 

.000100 
.000107 
.<|M)166 
.000167 
.000133 
.000167 
.000200 
.000067 
.000033 
.600067 
.OUOIOO 
.000133 
.000167 
.000200 
.000206 
.000367 
.000%» 
.030600 
.000634 
.000533 
.000667 
.00U833 
.000667 
.000900 

InOL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000088 

Ineh, 

Initial  load. 
ElaaUo  limit 

""."oooow" 

' 

, 

Ultimate  •trength.          | 

Failed  by  triple  flexure. 


J20  ZTz^j^  &ljeeZ^:B.J^.7di/Ze 


Octd^CG^,  yyTtz^i^cfr^Ti'  €^3el^ 


tl^fe^^Ze. 


\ /2.^W  \ 


H  Ex  No  16  SO»t. 


TESTS   OP   IBON,    STEEL,    AND    OTHER   MAIEUIALS. 


486 


No.  3377. 

Marks,  S?\i 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


AppUed 


TotaL 


Persquftre 
incu. 


Elongation 
per  inoh. 


Sao««wiye 
elonzatioD 
per  inch. 


Pe-manent 
aet. 


Sncceaafre 
permanent 


Bemarka. 


Paundt, 
ZfiO 
1,250 
1^500 
8.750 
6.000 
0,250 
7.500 
8,750 
10.000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,760 
12.000 
12,250 
12.500 
12.750 
13,000 
13,250 
13.500 
13,750 
14.000 
14.250 
K500 
14.750 
15^000 
15.500 
18.000 
10^500 
17.000 
17.500 
18,000 
18.500 
19,000 
19,500 
20.000 
20.500 
21,000 
21,500 
22,000 
22,500 
23^970 


PoundM, 
1,000 
5.000 
10,000 
15.000 
20,000 
25.000 
30,000 
85.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45.000 
40,000 
47.000 
48,000 
40,000 
60.000 
61,000 
62,000 
63,000 
64.000 
66.000 
60,000 
67,000 
68,000 
69,000 
00.000 
82,000 
84,000 
88,000 
88,000 
70,000 
72.000 
74,000 
78,000 
78,000 
80,000 
82.000 
84,000 
88,000 
88.000 
90,000 
91,880 


Inch. 
0. 

.000187 
.00U333 
.000500 
.000667 
.000883 
.001000 
.001187 
.001333 
.001367 
.001400 
.001407 
.001500 
.001507 
.001600 
.001833 
.001087 
.001700 
.001787 
.001987 


.007867 
.008800 
.000333 
.010267 
.011607 
.012500 
.013333 
.014187 
.015833 
.017700 
.019933 
.022087 
.024600 
.027883 


.038383 


.046800 

.061500 

.0587  . 

.0887 

.0800 

.1287 


Iniek. 
0. 

.000187 
.000166 
.  000 1 07 
.000107 
.000168 
.000167 
.000107 
.000168 


.000033 
.000087 
.000033 


.000033 
.000033 
.000034 
.000033 
.000087 
.000300 
.006400 
.000600 
.000933 
.000538 
.000934 
.001300 
.000983 


.000834 
.001888 
.001867 
.002233 
.003134 
.002438 


.003333 
.003334 


.004933 

.006900 

.9052 

.0100 

.0188 

.0487 


Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


InOL 


InUialload. 


ElaotioUmit 


Tenaile  atrength. 


TenaOa atrength  per  aquare  inch  of  oHi^nal  aeotion poanda..    91,880 

Xlaatielfanlt per  aqoare inch  of  origin^  aeetion do....    60,000 

ElottsaMon  per  inon  after  rapture inch..    0.2000 

Blongatioa  per  inch  nnderatnin  at  elaatic  limit do  ...  .001787 

Bedoctlon*in  diameter  at  point  of  roptnre do 164 

Bednetlon  In  area  after  rapture,  per  oentam  of  original  section 49.7 

PcMition  of  rapture 1".45  from  neck 

Uharaoter  of  broken  anrfaee aiikj 

BflBffrtkHiofliiehiMrttaa ".14,  ".S**, 'Ml 


486  TE&iTS    OF   lUOK,  STEEL,  AND    OTHER   MATERIAL8. 

No.  3378. 

Marks,  i^Si 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


AppUed  loads. 

per  Inch. 

SnooesaiTe 
elongation 
perinoh. 

Pamiftnent 

SnooeesiTe 

pennanent 

aet 

Bonarks. 

TotoL 

PerBoiure 

Pounds, 
250 
1.250 
2,500 
8.760 
6.000 
8.260 
7,500 
8,750 
10.000 
10,260 
10.600 
10,750 
11.000 
11,250 
11,500 
11.760 
12,000 
12,250 
12.600 
12,760 
18,000 
13,250 
13,600 
18.760 
14,000 
14.250 
14.500 
14,750 
16.000 
16,600 
18.000 
16.600 
17,000 
17.600 
18,000 
18.500 
19,000 
19.500 
20,000 
20.600 
21,000 
21.600 
22.000 
2^080 

Pwmdt, 
1,000 
6;  000 
10.000 
16,000 
20.0.0 
26.000 
80.000 
86.000 
40,000 
41.000 
4^000 
48,000 
44,000 
46,000 
48,000 
47,000 
48.000 
49,000 

aas 

62.000 
68,000 
64.000 
66.000 
68,000 
67,000 
68,000 
'69.000 
80,000 
82,000 
84.000 
88.000 
88.000 
70,000 
72.000 
74,000 
78.900 
78,000 
80,000 
82.000 
84.000 
88.800 
88,000 
88.240 

JlMft. 

0. 

.000187 
.080833 

iooosoo 

.000887 

.000838 

.001000 

.001187 

.001838 

.001887 

.801438 

.001600 

.001688 

.001687 

.001638 

.001700 

.007487 

.008000 

.008833 

.009433 

.010600 

.011338 

.012287 

.018100 

.014087 

.015233 

.016187 

.017233 

.018287 

.020233 

.022783 

.026800 

.028000 

.031187 

.084687 

.088433 

.042887 

.047500 

.0687 

.0838 

.0700 

.0887 

.1288 

.1488 

/iMft. 

8. 

.800187 
.000188 
.000187 
.000187 
.800188 
.000187 
.000167 
.000168 
•000034 
.000088 
.000087 
.000033 
.000034 
.000088 
.800087 
.006787 
.000583 
.000833 
.000800 
.001087 
.000833 
.000984 
.000883 
.000967 
.001166 
.000934 
.001088 
.001034 
.001988 
.002600 
.002867 
.002400 
.003187 
,003400 
.003868 
.004284 
.004838 
.0092 
.0088 
.0087 
.8187 
.0888 
.0280 

IlMft. 
0. 
8. 
0. 
8. 
0. 

a 

8. 
0. 

InA, 
0. 

IniUalload. 

• 

6«Mral  fiMiiiianf. 

flcgraTlty T.8Bi2 

dneu • 15. 6* 

Tenaile atrength  per  aqnare  inch  of  original  aeotlon pounds..    88l2i8 

Elaatio  limit  per  aonare  inch  of  original  section do  ...    47jOM 

Xlongation  per  incn  after  ruptnre ineli..    0.SW8 

Slongation  per  inch  under  strain  at  elastic  limit do .801700 

Eednotion  In  diameter  at  point  of  mptnre do IM 

Beduction  in  area  after  rupture^  per  oentum  of  originals  action 47.S 

Position  of  rupture VMfnuknt6k 

Character  of  broken  surfkoe .*. aOlrr 

mimg^4n' **^  inflh  tti*f imt    _t i •••.•.•.••.••••••••• • '*JM,''Jtk\''Jm 


TESTS   OF  IBON,  STEEL,  AMD   OTHER   MATERIALS. 


487 


No.  3379. 
Marks,  i«^g 
Diameter,  ''.564. 
Sectional  area,  .26  sqaare  inch. 


perLioh. 

BnoMMiTe 
elonffAiioii 
per  inch. 

Pemuuiail 

8QC06MiT6 

peraunent 
■et. 

aemarks. 

TMaL 

Peraonare 

250 

8,250 
7,600 
8^750 
10,000 
10,250 
10,500 
10,700 
11,000 
11,250 
11,600 
11,780 
12.000 
12,250 
12.500 
1^750 
18,000 
18,250 
18,600 
18,750 
14,000 
14;280 
14,500 
H750 
16,000 
15,500 
10^000 
18,600 
17,000 
17.600 
18.000 
18,600 
19.000 
19.600 
90.000 
90,600 
21,009 
U,909 

Pounds. 
1,000 
6,000 
10,000 
16,000 
90,000 

80,000 
86,009 
40.000 
41,000 
42,000 
48.000 
44,000 
46,000 
40,000 
47,000 
48,000 
49,000 
60.000 
61,000 
62.000 
68,000 
64.000 
66,000 
60,000 
61»000 
68,000 
69.000 
60.009 
92.009 
04,009 
06.009 
98.909 
79,000 
72i000 
74,009 
71;  009 
78;  000 
90^909 
82;  009 
84,009 

Inch. 
9. 

.000139 

!000038 
.000800 
.000007 
.001133 
.001338 
.001307 
.001400 
.001438 
.001500 
.001633 
.001607 
.001000 
.001007 
.009000 

!  010100 

.010633 

.011809 

.012607 

.013507 

.014600 

.016607 

.016007 

.017833 

.019107 

.920107 

.022007 

.025497 

.028807 

.031788 

.080067 

•040000 

.044838 

.060097 

.967500 

.098888 

.9800 

.1988 

.1499 

IndL 

9. 

.000138 
.000107 
.000107 
.000106 
.000107 
.000107 
.000100 
.000200 
.000034 
.000033 
.000033 
.000007 
.000033 
.000034 
.000038 
! 000007 
.007088 

000500 
;000783 
.000007 
.000807 
.000900 
.000033 
.001167 
.001000 
.001106 
.001334 
.001000 
.002609 
.002800 
.002900 
.003300 
.004834 
.003888 
.004338 
.000384 

006838 
! 010888 
.011067 
.0288 
.0867 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Inituaioad. 
ElMtio  Umlt 





• 

O0neral  Miiiimary. 

T«B>ito •ONDgtli  P«r  •qvan  faieli  of  orlciDAl  MotloB pounds..    84,900 

Sntio  limit  per  Miuun»  Inoh  of  erlginaleeotlon. do  ...    48.000 

Xkmgatkni  per  IxmIi  after  mptnre Inch..    0.2267 

XlonKatloD  per  Inch  under  strAln  ftt  elMtio  limit do 001007 

Iftediietlon  m  diemetor  et  point  of  mptnre do 184 

Bedactloninereeaftermptiire,  per  oentam  of  original  Motion 64.0 

Posittonof  mptaxe. ".80  from  neok 

Cluireeterof  Dtoken  enrflMse ailky 

—  loflMhotettoM ".42*,«'.19»''.n 


488  TE8T8   OF   IRON,   STEEL,    AND   OTHER  MATERIALS. 

No.  3380. 
Marks,  i^S'i 
Diameter,  '^564. 
tieotioDal  area,  .25  square  inch. 


Applied  loads. 


ToUl. 


Persqure 


rrau] 
Incn. 


XloDgfttion 
perineh. 


SacoeMhre 
elongation 
perineh. 


PermaneDt 


SOtMMMITe 

permanent 
•et. 


Pounds. 
260 
1,250 
2,500 
S,750 
6,000 
0,250 
7.500 
8,750 
10,000 
10,250 
10,500 
10,760 
11,000 
11.250 
U.500 
U,7S0 
12,000 
12,250 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14.500 
14,750 
16,000 
15,600 
18,000 
10,500 
17.000 
17.500 
18.000 
18,500 
19,000 
10,500 
20.000 
20.500 
21,000 
11,480 


Pounds. 
1,000 
6,000 
10,000 
15^000 
20,000 
25,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50.000 
61,000 
52,000 
58,000 
64,000 
66,000 
56,000 
87.000 
68.000 
50,000 
60,000 
82,000 
84,000 
86,000 
88,000 
70,000 
72,000 
74,000 
78.000 
78,000 
80,000 
82,000 
84,000 
8^880 


0. 

.000133 
.000333 
.000600 
.000867 
.000833 
.001000 
.00!  167 
.801- 00 
.801333 
.001367 
.001433 
.001407 
.001500 
.001567 
.008500 
.008900 
.009333 
.010233 
.011167 
.012033 
.013000 
.013833 
.014700 
.015733 
.016700 
.017867 
.018867 
.020167 
.022687 
.025287 
.028167 
.031367 
.035000 
.038833 
.044000 
.049167 
.0567 
.0638 
.0738 
.0067 
.1838 


0. 

.C00183 
.000200 
.000167 
.000167 
.000108 
.000167 
.000167 
.000138 


.000034 
.000066 
.00A034 
.000033 
.000007 
.006033 
.000400 
.0<>0433 
.000900 
.000034 
.000866 
.000967 


.000867 
.001038 
.000967 
.001167 
.001000 
.001300 
.002500 
.002600 
.002900 
.003200 


.005167 

.005167 

.007638 

.0086 

.0100 

.0184 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
8. 


Elastlo  limit 


Tentfle  etrengtli. 


Tentfle  etrmKtli  per  stpim  inch  of  original  sectloB pounds..    80^881 

Xlastie  limit  per  sqnaze  inoh  of  origins!  seotion do...    48,881 

Elongation  per  inon  after  Taptnre ineh..    8.2887 

Elongation  per  inoh  under  strain  at  elastic  limit do  ...  .001887 

Bednction  in  diameter  at  point  of  ruptore ■ do  ...       .18t 

Bednotion  in  area  after  mptnre,  percentamof  original  seotion 48lT 

Position  of  mptare l"fronaed 

Character  of  broken  snrfaos tSXkj 

BUmgatlonofinohseetiont ''jr,«'.Sl,".U 


TESTS  OF  IBON,   STEEL,   AMD   OTHEB  UATEBIALS. 

Marks,  »iV 

Diameter,  ".664. 

Sectional  area,  .26  square  inch. 


489 


BlODgKfelOIl 

SaooMslTe 

Pemuuittnt 
aet 

SnooeMire 

permanMik 

■et. 

Bamarko. 

Total 

Tvrmmam 
inch. 

FotmdM. 
260 
1.260 
2.600 
8,750 
8^000 
6.  .'50 
7.500 
8  750 
10,000 
10.260 
16.500 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,750 
18,000 
13,250 
13,500 
18,750 
14,000 
14,2.V) 
14,600 
14.760 
IS.  000 
10.500 
lOtOOO 
16,600 
17,000 
17,800 
18,000 
18,800 
18,000 
18.500 
'20.000 
20.500 
21,000 
21,800 
21^840 

1,000 
6.000 
10.000 
16.000 
20.000 
25,000 
30.000 
85.000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47.000 
48.000 
49.000 
80.000 
51.000 
62,000 
83,000 
84.000 
86.000 
66.000 
67,000 
68.000 
60.000 
60.000 
62.000 
64,000 
66,000 
68.000 
70,000 
72.000 
74.000 
76,000 
78.000 
80,000 
82;  000 
84,000 
80,000 
87,860 

ZlMfc. 

0. 

.000138 
.000300 
.090500 
.000667 
.000633 
.001000 
.001167 
.001333 
.C01367 
.001400 
.001433 
.001800 
.001533 
.001633 
.00i267 
.007667 
.00H567 
.009400 
.010067 
.OILOOO 
.011833 
.012767 
.013738 
.014567 
.018333 
.016500 
.017667 
.010033 
.021100 
.023500 
.0260C0 
.089000 
.032167 
.036000 
.038500 
.044338 
.049688 
.0667 
.0638 
.0788 
.0967 
.1400 

IndL 

0. 

.000188 
.000167 
.000200 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.000u67 

.'000100 

.001634 

.004400 

.000900 

.000833 

.000667 

.00(>933 

.000833 

.000034 

.000966 

.000834 

.000706 

.001167 

.001167 

.001366 

.002067 

.002400 

.002500 

.003000 

.003167 

.003833 

.0035)00 

.004833 

.OOoTiOO 

.006867 

.0066 

.0100 

.0234 

.0488 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 

a 
0. 

Inek. 
0. 

InitiAlload. 
Elaatio  limit. 

Omurdl  tummarjf. 

TcoflflsslTCBgfh  per  square  iaoh  of  original  aeoti<m ponnda..    87,860 

KlaatieUmitperMiiiaveiochoforiglnarseotion do  ...    48, "~ 

glonicatton  per  inch  after  mptare inoli..    0.S 

Bongatlon  per  incli  under  strain  at  elastlo  limit. do.^..  .001833 

Bedaction  in  diameter  at  point  of  mptare  do 164 

Bednetfon  in  area  aftermptore,  per  oentam  of  original  section 49.7 

Position  of  mptore ^ r'.28  from  neck 

Cbaraeterof  SrokensnrflMe silky 

"  lofinsliaeotiona ".28*.".28*,".U 
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TESTS  or  IBOH,  STEEL,  AHD  OTHER  MATBBIALS. 


BaTOfL 

Marks,  »tV 

Length,  6". 

Diameter,  ".798. 

Sectional  area,  JSO  aqnare  iiudi. 


SiaeMHiTe 

•Sir 

ML 

n „,., 

^ 

TotaL 

^-i^ae- 

ML 

PkNmdf. 
500 

2;  500 
fi.000 
7,500 
10,000 
12,500 
15,000 
17.600 
18,000 
18.500 
19,000 
19.600 
20,000 
20,500 
21.000 
21,500 
22.000 
22.500 
23.000 
23.500 
24,000 
21500 
25,000 
25.500 
26,000 
40,680 

Ptoioulr. 

1.000 
5.000 
10.000 
15.000 
20.000 
25.000 
30.000 
85.000 
86.000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
41000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
62,000 
0^860 

Imek. 
0. 

.000100 
.000207 
.000433 
000600 

;ooa7«7 

.000933 

.001100 
.001133 
.001167 
.001200 
.001283 
.001267 
.001267 
.001333 
.001333 
.001367 
.001400 
.001483 
.001433 
.601400 
.003283 
.007100 
.007488 
.007900 

ImOL 

0. 

.600100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000083 
!o00034 
*000033 
.000033 
.000034 

0. 
.000066 

0. 
000034 
!o00033 

o! 

"";  001833 
.003867 
•  00(033 
.000467 

huh. 
t, 
0. 
0. 
0. 
0. 
6. 
6. 

.600088 

ladL 
0. 

IidtUlloai. 

""."oooSi"" 

Kljwtie  lindi. 

I 

1 

Failed  by  triple  flexure. 


TESTS   OF  IBON,    STEEL,   AND   OTHEB   MATEBIALS. 
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Marks,  W 

Length,  6". 

Diameter,  ".798. 

Sectional  area,  JSO  square  inoh. 


Ko.  767. 


AFpUedlonda. 

Comprat- 

Snooessive 
oompres- 

PermaDOnt 

aet 

Seooeaaiya 

pennanent 

aet 

Bemarka. 

ToteL 

Peragnare 
Inon. 

600 
2.600 

6,000 
7,600 
10,000 
12,600 
18,000 
17.600 
20.000 
20^600 
21.000 
21,600 
22,000 
2^600 
28.000 
23.600 
24  000 
24,600 
26^000 
28,600 
24^000 
41,420 

Pounds. 
1,000 

Sooo 

10,000 
16.000 
20,000 
25,000 
80; 000 

Slooo 

40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,000 
48;  000 
40.000 
60,000 
61,000 
62.000 
«^840 

Inek. 
0. 

.000100 
.000287 
.000400 
.000507 
.000788 
.000000 
.001087 
.001233 
.001287 
.001300 
.001388 
.001807 
.001400 
.001483 
.001633 
.003038 

!005438 
.000107 
.000083 

Ineh. 
0. 

.000100 
.000107 
.000183 
.000187 
.000100 
.000187 
.000167 
.000180 
.000034 
.000033 
.000038 
.000034 
.000033 
.000038 
.000110 
.002400 
.001000 
.000500 
.000734 
.000708 

Inch. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Slaatlc  limit 
nitlmato  Btrength. 

Failed  by  triple  flexure. 


492  TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  768. 

Marks,  JJ%i 

Length,  b". 

Diameter,  ''.798. 

Sectional  area,  .50  sqaare  inch. 


CompreB- 
incL 

SaooeMive 
oompres- 
donper 

Permanent 
■et 

SaooeMive 

peraiMient 

•et. 

IfMA. 

0. 

1 

ToteL 

Indi. 

Bemarks.             | 

1 
1 

PMIfldt. 

600 
2,600 
6,000 
7^600 
10,000 
12,600 
16,000 
17.600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
23,600 
24,000 
24,600 
26,000 
26.600 
20,000 
26^600 
27.000 
27.600 
28,000 
41,760 

PowKb. 

1,000 
6^000 
10^000 
16,000 
20,000 
25^000 
80.000 
8^000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46.000 
47.000 
48,000 
40.000 
60.000 
61,000 
6^000 
63.000 
64.000 
66,000 
66,000 
88,600 

indL 

a 

.000100 
.000300 
.000467 
.000683 

.000800 
.000067 
'.001167 
.001338 
.001867 
.001400 
.001467 
.001600 
.001638 
.001607 
.001000 
.001083 
.001007 
.001700 
.001738 
.001707 
.002100 
.004838 
.006400 
.007883 

JndL 
0. 

.006100 
000200 
! 000107 
.000166 
.000167 
.000167 

;  000166 
.000084 

;000067 
.000033 
.000038 

.000034 
.000038 
.000088 
.000034 
.000033 
.000038 
000034 
;000333 
.002733 
.001507 
.000088 

JndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000007 

Initial  load.                    , 

.000067 

Blantio  limit 
Ultimate  atreogth. 

1 

1 

:::::::::;:i :":""!:" 

Failed  by  triple  flexure. 


TESTS   OF   IRON,    STBEL,    AND   OTHER   MATERIALS. 

So.  759. 
Marks,  SSg 
Length,  5^'. 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 
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AvpUed  iMido. 

Compres- 

SaooeaoiTO 
oompreo- 

Permaneiii 

aet. 

permansiit 
set. 

Bemarks. 

ToteL 

^•LX" 

PMMMb. 

060 
2,600 

6^000 
7,600 
10,000 
12.500 
15.000 
17,600 
20.  COO 
20.500 

JPtoviuto. 

tooo 

5^000 
10.000 
15,000 
20^000 
26,000 
80,000 
85.000 
40.000 

Ineh. 
0. 

.000100 
•000267 
.006438 
000660 
.000767 
.000038 
.001106 
.00  800 
.001867 
.001400 
.001438 
.001467 
.001506 
.001567 
.001000 
.001700 
.002588 
.004167 
.606667 
.006667 
.006800 
.007400 

indL 
0. 

.000100 
.000167 
.6001C6 
.000167 
.000167 
.000166 
.000167 
.000200 
.000067 
.000038 
.000038 
.000034 
.000038 
.000067 
.000038 
.000100 
.000638 
.001684 
.001660 
.000400 
.000733 
.000600 

Inch, 
0. 
0. 
0. 
0. 
6. 
6. 
6. 
6.     • 

Ineh. 
0. 

InitiiilkNid. 

BiMtIo  limit. 
UltimAte  strength. 

21.000  1     ii'ooo 

21.600    1        43.000 

22,000           44,000 

22,800            45.000 

.28.000           40  000 

23,600 
24»000 
24,600 
25,000 
25.600 
28,000 
26,500 
40.976 

47,000 
46.000 
40^000 
60,000 
51.000 
52,000 
58,000 
81.040 

Failed  bj  triple  flexure. 


494  TESTS   OF   mON,  STEEL,  AND   OTHEB   lfATERIAL& 

No.  760. 

Marks,  i^fii 

Length,  &'. 

Diameter,  ^^798. 

Sectional  area,  .60  square  inch. 


Applied  iMMla. 

ComprM- 

SnooeMiye 

0OID|)IW- 

PMnuamt 
set 

SoOCMSiTA 

penmuunt 

B4smaito. 

ToteL 

PersoiUBe 

600 
2.600 

6.000 
7.600 
10.000 
12,600 
16,000 
17,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22.600 
23.000 
23.600 
24,000 
24.600 
26,000 
40,820 

Pbimdf. 
1,000 
fi.000 
10,000 
15^000 
20,000 
26,000 
80,000 
86,000 
40,000 
41.000 
42,000 
43,000 
44,000 
46.000 
40.000 
47,000 
48.000 
49,000 
60.000 
8L840 

Inok, 
8. 

.000087 
.000233 
.000400 
.000687 
.000738 
.000900 
.001087 
.001238 
.001207 
.001800 
.001338 
.001387 
.001387 
.001767 
.008133 
.006500 
.007187 
.007887 

JiMfc. 

a 

.000087 
.000188 
.   .000187 
.000187 
.000188 
.000187 
.000187 
.000188 
.000034 
.000033 
.000038 
.000034 
0. 

.000400 
.004388 
.000387 
.000087 
.000700 

Inek, 
0. 
Ol 

0. 
0. 
0. 
0. 
0. 

Jim*. 
0. 

iDttlalUMML 
BlMttoUmii. 

1 

Ultimate  strangtii.          1 

Failed  by  triple  flexore. 


no  inc/L  iS'^eZ  JB.J^ ,JRz/'l& 


t3  JToopiS 


H  Ex  No  16  50,  (. 


TESTS  OF   IBONy    STEEL,    AND   OTHEB   MATERIALS. 
▲  HOOPa 

Marks,  ^^^^ 

Diameter,  ''.664. 

Beotional  area,  .26  sqaare  ineh. 
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Applied  loftds. 


TotaL 


Per 


Xlonication 
per  inch. 


SaooeaslTe 
•lonsation 
perlnch. 


Pemuuient 


SncoAMlre 

permanent 

aei. 


Bemarkii. 


Poundt. 
250 
!,»• 
1.800 
S,7fiO 
8,000 
8,250 
7.600 
8.780 
10.000 
11,250 
12,500 
12.750 
18.000 
18.250 
18.500 
18.750 
14.000 
14^250 
14,580 
14.750 
16,004) 
15.500 
18,000 
18,500 
17.000 
17.500 
18^000 
18^600 
19.000 
19.580 
20.000 
20,600 
21.000 
21,608 
12.000 
22,500 
18.000 
1S.608 
M.OOO 
24,500 
26,000 
28.600 
18.000 
18.500 
27.000 
17.500 
17,610 


FmmdM. 
1.000 
5.000 
10,008 
1^000 
20,000 
26,080 
80,000 
86.000 
40.000 
45,000 
50,000 
51.000 
52,000 
63,000 
64.000 
56,000 
50,000 
67,000 
68.000 
59.000 
80,000 
82,000 
84.000 
88,000 
88.000 
70.000 
72;O0O 
74,000 
78.000 
78,000 
80.000 
82.000 
84.000 
88.000 
88.000 
90,000 
92;  000 
94.000 
98.000 
98;  008 
180,000 
102,000 
104,000 
108.000 
108.000 
110,000 
110,040 


.000417 

.800583 

.000733 

.000917 

.001083 

.001267 

.001417 

.001600 

.00]tt33 

.001667 

.001700 

.001750 

.001783 

.001650 

.001000 

.002000 

.002183 

.002517 

.003333 

.004333 

.005588 

.007000 

.008500 

.010000 

.011500 

.013000 

.014667 

.018338 

.018187 

.020000 

.021838 

.024000 

.028167 

.028500 

.081000 

.0850 

.0888 

.0417 

.9450 

.0617 

.9688 

.6888 

.0917 

.1017 


Inelh, 
0. 
.000088 

.000184 
.000150 
.000106 
.000150 
.000184 
.000166 
.000184 
.000150 
.000183 
.000033 
.000034 
.OOOO.iS 
.000050 
.000033 
.000007 
.000060 
.OOUiOO 
.000183 
.000334 
.000816 
.001000 
.001250 
.001417 
.001500 
.001500 
.001500 
.001500 
.061667 
.001666 
.001834 
.001833 
.001833 
.002167 
.002167 


.0U2500 

.0040 

.0038 

.0034 

.0038 

.0087 

.0066 

.0100 

.0284 

.0109 


Ineh* 


Ineh, 


Initklload. 


!  Elastic  Umit 


Tensfle  ttreufcth. 


Genaral  aummary. 


OpMdflo  tcnufitfrn, 
Hftrdn 


ftrdnees  . 


7.8418 

24.26 

T«tiisUe  strength  per  Mpiare  Ineh  of  orieinal  section pounds..  110.040 

Elasticlimit  per  sonars  Inoh  of  original  section do 67,000 

Slongatlon  per  inch  after  rupture inch..    0.1287 

JEUmgadon  per  Ineh  under  strain  at  elastic  limit do 001900 

Bedaetloa  in  diameter  at  point  of  mptore do 104 

BadaetioD  In  area  after  mptme,  per  oentam  of  original  section. 33.6 

PocUloBofmptiire l".8fromneok 

Chameter  of  broken  smfhee ailhyx  slightly  granular  at  the  olronmferenee 

~  ^  ".28*,  ".11, 'MO,  ".08,  ".07 
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TESTS   OF  IBON,  STEEL,  AND  OTHEB  MATEBIALS. 


Marks,  "^i** 

Diameter,  ".664. 

Sectional  area,  .25  sqnare  inch. 


No.  2797. 


^s.r 

SnooeMiTe 
elongftUon 
perinc^ 

PermMieiit 
Mi. 

Soooeaatre 

permanent 

set. 

B«iB«rkB. 

TotaL 

PerBoaftre 

Poundt. 
250 
1,250 
21500 
8,750 
5,000 
6^250 
7.500 
8.750 
10.000 
11.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,760 
16.000 
15,250 
15,500 
16,000 
16,600 
17,000 
17.500 
18.000 
18,500 
19,000 
10.500 
20.000 
20,500 
21,000 
21,500 
22,000 
22.600 
23,000 
23,600 
24,000 
24,500 
26.000 
26,160 

PDvndM, 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
80,000 
3S.000 
40,000 
45,000 
50,000 
61  000 
68.000 
63,000 
54,000 
65.000 
56,000 
57,000 
68,000 
59.000 
60.000 
61.000 
62.000 
64,0U0 
66,000 
68.000 
70,000 
72.000 
74.0(<0 
76.000 
78,000 
80.000 
82.000 
84.000 
86^000 
88,000 
90.000 
92,000 
.94,000 
96,000 
98,000 
100,000 
100,600 

Jndk. 
0. 

.000117 
.000300 
.'000450 
.000688 
.000800 
.000988 
.901150 
.001817 
.0014K3 
.001660 
.001700 
.001788 
.001767 
.001800 
.001838 

.ouin? 

.001900 

.001938 

.001907 

.002188 

.008338 

.009167 

.010833 

.012600 

.014167 

.016000 

.017667 

.019667 

.021667 

.024167 

.026600 

.0800 

.0888 

.0867 

.0400 

.0488 

.0600 

.0667 

.0688 

.0750 

.0988 

.1888 

Jndk. 
0. 

.000117 
.000188 
.000150 
.000188 
.000167 
.000183 
.000167 
.000167 
.000166 
.000167 
.000050 
.000033 
.000034 
.000033 

000038 
!  00(^34 
.000033 

floAo^fi 

.  vuvuao 
.000084 

.000106 

.006200 

.000834 

.001666 

.001667 

.001667 

.001833 

.001067 

.002000 

.002000 

.002500 

.002888 

.0085 

.0083 

.0034 

.0088 

.0088 

.0067 

.0067 

.0066 

.0117 

.-0188 

.0400 

0. 
0. 
0. 
0. 
0. 
0. 
Ol 
0. 
0. 

JndL 
0. 

InitUlloiid. 



1 

1 

ElMtio  limit 











Oofioral 
y.MM 

28L10 

Tensile  ■tTCDgth  per  tqiian laoh of  oriffiiial  feodon povmdn..  100,611 

EUstio  limit  per  sqaftre  inch  of  original  section .....do fl8tO60 

Blongation per inoh afker mptare iBoh..    t.lTM 

Elongation  per  inch  nnder  strain  at  elastic  limit do 691917 

Bednction  in  diameter  at  point  of  mptare do 154 

Redaction  in  area  after  mptare,  per  oeutam  of  original  section 47.2 

Position  of  mptare .—..l''.4fron  neek 

Character  of  broken  enr&oe flnesUI^ 

nongatlonof  InoheeotioBa ".18, 'M6^  ".M,  '.Vk,  ".tl*.  "Jl 


TESTS  OF  IBON,  STEEL,  AIO)  OTHEB  MATEBIALS. 

No.  2812. 
Marks,  "ifv^* 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
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Applied  loads. 

ElonxatloB 
per  inch. 

SnoeeMiTe 
eloDgatioo 
per  inch. 

Permanent 
set 

SneoeesiTe 
set. 

Bamarki. 

ToUL 

Peraqiuire 
inch. 

Fowda. 
2i0 
1,210 
2,500 
8,750 
6.000 
8,250 
7,500 
8.750 
10.000 
11,250 
12,500 
12.750 
13,000 
13,250 
13,500 
13.750 
HOOO 
14.250 
14.500 
14.750 
l.\000 
15.500 
10^000 
10^500 
17,000 
17,500 
18.000 
18.500 
19,000 
m-SOO 
20,000 
20,500 
21,000 
21.600 
22.000 
22.500 
23.000 
23.500 
24.099 
24.000 
25.000 
23.600 

P9und», 
1,000 
5^000 
10,000 
15^000 
20.000 
25.000 
80.000 
35^000 
40.000 
45^000 
60,000 
51,000 
52,000 
53,000 
64,000 
55,000 
58.000 
57,000 
58^000 
59,000 
60.000 
62.000 
04,000 
06^000 
08,000 
70.000 
7-i.OOO 
74.000 
78.000 
78,000 
80,000 
82;  000 
84,000 
86^000 
88,000 
90.000 
92.000 
94.000 
96,000 
98,000 
100,000 
102,000 

Inch. 
0. 

.000117 
.000281 
.000450 
.000017 
.000783 
.000950 
.001117 
.001283 
.001407 
.001033 
.0OM5O 
.001083 
.001767 
.001788 
.001050 
.003300 
.003907 
.004.533 
.Oj50ii3 
.005600 
.007017 
.008633 
.010250 
.012050 
.013033 
.015383 
.017867 
.019450 
.021567 
024500 
.0*0417 
.020183 
.032750 
.035833 
.0383 
.0460 
.0517 
.0583 
.0067 
.0817 
.1200 

IneK 
0.  ^ 
.0(*U7 
.000166 
.000167 
.000167 
.000100 
.000107 
.000107 
.000100 
.000184 
.000166 
.000017 
.000033 
'.0U0084 
.000016 
.000167 
.001850 
.000087 
.000500 
.000550 
.000517 
.001417 
.001016 
.001617 
.001800 
.001583 
.001750 
.002184 
.001583 
.002117 
.002933 
.001917 
.002700 
.0O.t567 
.003083 
.00J487 
.0007 
.0067 
.0066 
.0084 
.0150 
.0383 

Inch. 
0. 

Inek, 
0. 

Initial  loud. 
ElasUc  limit 

Tensile  strength. 

0. 

0. 

.000017 

.000017 



General  summary, 

Speelfle graTity .'. 7.8424 

ifiirdness 22.90 

Tensile  strength  per  square  inch  of  orli^inal  section pounds..  102.000 

RlasUo  limit  per  sqnare  inch  of  original  section do....    54,000 

Elott^cationperinonsfter rapture. inch..    0.1500 

Klottgation  per  inch  under  strain  at  elastic  limit ...,. do 001783 

Redaction  in  diameter  at  point  of  rapture do 144 

KedoctioB  in  area  after  rupture,  per  centum  of  original  section 44.0 

Position  of  rapture 3"fh>mneok 

Cbaraoter  of  broken  surface silky 

Klongation  of  inch  sections ".09,  ".12,  ".35*,  ".14, 'Ml.  ".00 

H.  Ex.  16 32 


498  TESTS   OF   IBONy    STEEL,   AND   OTHER  MATERIALS. 


K£W  HOOP. 

No.  3003. 


Marks,  ^^^^ 

Diameter,  "Mi. 

Sectional  area,  .26  square  inch. 


AppUed  loads. 

par  inch. 

SuoAaalTO 
perlnoh. 

Permanent 
aet. 

SaooaaaiTa 

- 

Bemnrka. 

1 

1 

Total. 

Persqvan 
Inoh. 

Pounds, 

250 

1,250 

2,500 

8^760 
6,000 
6.250 
7,500 
8.750 
10,000 
11,200 
12.500 
12.750 
13,000 
13.260 
18,500 
13.750 
14,000 
14,250 
14,500 
14.750 
1^000 
15,500 
16,000 
16,600 
17,000 
17,600 
18,000 
18,500 
19.000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23.600 
24,000 
24,500 
25,000 
25,480 

Pounds. 
1,000 
6.000 
10.000 
15.000 
90,000 
25,000 
80.000 
35.000 
40.000 
45.000 
50.000 
61.000 
62,000 
53,000 
54,000 
55,000 
56.000 
67,000 
68.000 
60,000 
00,000 
02,000 
64.000 
06,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80.000 
82.000 
84.000 
86^000 
i«,000 
90,000 
92.000 
94.000 
96,000 
98.000 
100.000 
101.920 

Inch, 
0. 

.000188 
.000300 
.000467 
.000633 
000600 
:000967 
.001133 
.001300 
.001407 
.001067 
.  001717 
.001750 
.001800 
.001867 
.002083 
.004500 
.005500 
006000 
!0G6667 
.007467 
.009167 
.010500 
.012188 
.013833 
.015917 
.017500 
.019417 
.021167 
.023200 
.025067 
.028000 
.030750 
.033838 
.037000 
.040833 
.046000 
.0500 
.0583 
.0667 
.0800 
.1183 

Jfieft. 
0. 

.000183 
.000167 
.000167 
.000106 
.060167 
.000167 
.000166 
.000167 
.000167 
.000200 
.000060 
.000038 
.000060 
.000067 
.000216 
.002417 
.001000 
.000600 
.000667 
.000800 
.001700 
.001838 
.001633 
.001700 
.002084 
.001583 
.001917 
.001750 
.002038 
.002467 
.002333 
.002750 
.003083 
.003167 
.003833 
.004167 
.0050 
.0083 
.0084 
.0133 
.0838 

Jndk.* 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jndk. 
0. 

1 
Initial  load. 

1 

1 

Blaatio  limit. 

•^•- 

' 



Tanaflaatranxth. 

General  euinmarff. 

Speoiflo  gravity 78,674 

Hardnaaa 21.05 

Tensile  strength  par  sqaare  inch  of  oriffinal  aeotlon ponnda..  10l.9i» 

Elaatio  limit  per  square  ii^oh  of  original  section do —    81.090 

Elongation  per  IncQ  after  mp&nre -. inch..    0.14^ 

Elongation  per  inch  under  strain  at  elastic  limit do OOlMO 

Ke<luotion  in  diameter  at  point  of  rupture do 134 

KedaoUon  in  area  after  mptore,  per  centum  of  original  section 383 

Pofdtion  of  mptnre 9".65  fkon  aerk 

Character  of  broken  anrfaoe •ilkr 

Elongation  of  inch  sectiona ".07,''.10,".18,".84*,".I4|«.09 


TESTS  OF  IBOM,  STEEJL.,  AND  OTH££  MATJBBIALS. 
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No.  2789. 


Marks,  ^"^^ 

Diameter,'".564. 

Sectional  area,  .26  sqaare  inoh. 


AppltodUMdB. 

KI(m(nll9ii 

SaooeadTe. 
elongBtion 
per  inoh. 

Pennaiieit 
set. 

SnooeeeiTe 

permftnent 

seL 

Remarks. 

TdtaL* 

Per  htmu9 
inch. 

permoh. 

Pounds. 
250 
1,260 
2,500 
3,750 
6,000 
6^250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13.750 
14.000 
14,250 
14,500 
14,750 
15,000 
15,500 
]«,000 
16.500 
17.000 
17.500 
18.000 
18.500 
10.000 
19.500 
20.000 
20,500 
21.000 
21.500 
22,000 
22,500 
23,000 
23,500 
24.0U0 
24.500 
25,000 
25,500 
25,000 

Founds. 
1,000 
6.000 
10,000 
15.000 
20.000 
26,000 
80.000 
35,000 
40,000 
45.000 
50.000 
51.000 
52,000 
63,000 
54,000 
55,000 
56.000 
57.000 
56.000 
50,000 
60.000 
62.000 
64,000 
66,000 
68.000 
70,000 
72,000 
74.dOO 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
90,000 
02,000 
94.000 
96,000 
98,000 
100,000 
102,000 
108,960 

Ineh, 
0. 

.000133 
.000817 
.000167 
.000660 
.000817 
.001000 
.001167 
.001333 
.001500 
.001683 
.001717 
.001750 
.001817 
.001850 
.001867 
.001917 
.002000 
.002167 
.002367 
.002833 
.007600 
.000000 
.010600 
.012000 
.013667 
.015333 
•  .017167 
.019000 
.021000 
.023000 
.025333 
.027667 
.0317 
.0333 
.0867 
.0417 
.0467 
.0517 
.0583 
.0638 
.0767 
.1183 

Inch, 
0. 

.000133 

.000184 

.000160 

.000183 

.000167 

.000183 

.000167 

.000166 

.000167 

.000183 

.000034 

.000033 

.000067 

.000033 

.000017 

.000050   • 

.000083 

.000167 

.000200 

.000466 

.004667 

.001500 

.001500 

.001500 

.001667 

.001666 

.001834 

.001833 

.002000 

.002000 

.002333 

.002334 

.004033 

.0016 

.0084 

.0050 

.0050 

.0050 

.0066 

.0050 

.0134 

.0366 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

.000017 

Inch. 
0. 

Initinllond. 

BlMtioliffllk 

• 

"".'ooooii'" 

Oeneral  summafy. 

eiHogrvfity 7.8438 

Jfardnese 22.14 

Twuile  fttreoKtb  per  aqnnre  inch  of  original  section ponnds..  103,900 

BlMtlolimitpersqasreinchof  original  section do —    66,000 

BloBgnUon per  inch  after  mptnre inoh..    0.1517 

Kkmgation  per  inch  ander  stiain  at  elastic  limit do 001917 

Bednction  in  diameter  at  point  of  rapture do 164 

Bedoction  in  area  after  rupture,  per  centum  of  originnl  section 47.3 

PoeitioB  of  rupture ".Oftomneck 

Character  of  broken  surface silky 

Elongation  of  inch  seeUons ".33*,  ".12,  ".11,  ".14, 'Ml,  ".10 


500 


TESTS   OF   lEON,    STEEL,    AND   OTHEB  MATEBIALS. 


Marks,  "tV 

Diameter,  "M^. 

Sectional  area,  .25  square  inch. 


No.  2787. 


Applied  loads. 


Total. 


Pcvnds. 
250 
1.260 
2,500 
3,750 
5.000 
0,250 
7,500 
8.750 
10.000 
11. 260 
12.500 
12,750 
18,000 
18,250 
13,500 
18,750 
14,000 
14,250 
14,500 
K750 
15.000 
16.250 
15,500 
16,760 
16,000 
16,500 
17,000 
17,500 
48,000 
18,500 
19,000 
10.500 
20,000 
20,500 
21.000 
21.500 
22.000 
22.900 
23.000 
23.500 
24.000 
24.500 
25,000 
25.500 
26,820 


Per  Miaaro 
inoiu 


Powndt, 
l,Ot>C 
5.000 
10.000 
15,000 
20,000 
25.000 
80,  (KM) 
35.000 
40.000 
45.000 
50,000 
61.000 
62,000 
63,000 
64,000 
65.000 
66,000 
67.000 
68.000 
59.000 
60,000 
61,000 
62.000 
63,000 
6t,000 
60,100 
68,000 
70,000 
72.000 
74.000 
76,000 
78.000 
80,000 
82,000 
84.000 
86,000 
88.000 
90,0U0 
02,000 
04,000 
90.000 
08.000 
100. 000 
102,000 
103,280 


Elonfcation 
perUioh. 


JndL 
0. 

.000117 
.000283 
.000460 
.000600 
.000767 
.000933 
.001100 
.001207 
.001407 
.001683 
.001700 
.001788 
.001783 
.001833 
.001867 
.001000 
.001033 
.001983 
.002000 
.  002033 
.002067 
.002133 
.009100 
.009007 
.011333 
.018000 
.014500 
.016167 
.018000 
.  02U(H)0 
.  02-iOOO 
.024167 
.026500 
.  0300 
.0333 
.0350 
.0400 
.0450 
.0483 
.0560 
.0tl33 
.0738 
.0917 
.1267 


SacoemlTe 


Inek, 
0. 

.000117 
.000166 
.000167 
.000160 
.000167 
.000166 
.000167 
.000167 
.000200 
.000116 
.000017 
.000033 
.000050 
.000050 
.000034 
.000033 
.000(133 
.000050 
.000017 
.000033 
.000034 
.000066 
.006067 
.000567 
.001666 
.001667 
.001500 
.001667 
.0018:13 
.OO'-MiOO 
.002JOO 
.002167 
.002333 
.OOS.*) 
.0033 
.0017 
.0050 
.0050  * 
.0033 
.0067 
.0083 
.0100 
.0184 
.0350 


Permanent 


eloniration   "^«r^^ 
per  inch. 


SaoooMiTe 
permanent 

Mt. 


Ifnek. 


Initial  kMd. 


Tensile  alranirtb. 


Speolflc  gr»Tlty . 
Hardness . 


Qtmeral  tummarff. 


tLm 

Tensile  strength  per  square  inch  of  original  section ponada..  IM^MI 

Blaiitio  limit  per  nqoare  inch  of  original  section do  ...    ClLiM 

Elongation  pftrlncn  after  rapture inch..    OlITI? 

Klongation  per  inch  nndeniirain  at  elastic  limit de (AiI38 

Reiluctlon  in  diameter  at  point  of  tuptaro do IM 

Redaction  in  area  after  ruptare, per  centum  of  original  sectinn 47.t 

Position  of  niptare I"  from  niiddla  of  aie» 

Ctiaracter  of  broken  surface tUkr 

Elongation  of  inohseoUooa Ml,".W,"17,".i^''.U,-ai 


TEST8   OF   IBONy  STEEL,  AND   OTHER   MATERIALS. 
NEW  HOOP. 
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Marks,  ^•fi/* 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch 


No.  3005. 


Elongation 

SuccMsiTe 
elongation 
perlnclL 

Pernuuient 
■et. 

SaoooMlTe 

Remarks. 

ToteL 

PersooAre 

PtoMMb. 

250 

1,250 

2.500 

a780 

5^000 

0;260 

7.500 

8^750 

10.000 

11.260. 

12,500 

12.750 

18,000 

13,250 

13.500 

13,760 

14.000 

14.250 

14,600 

14.760 

15^000 

15,600 

10^000 

ie.500 

17.000 
17.600 
18^000 
lfl^600 
18,000 
19.600 

ao^ooo 

20.500 
21.000 
21,500 
22.000 
22.500 
23,000 

24,0CO 
24,500 
2S.000 
2.\500 
2S.000 

Pwmdt, 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
80.000 
85.000 
40.000 
45,000 
50,000 
61.000 
52,000 
63.000 
64.000 
65,000 
56,000 
57.000 
68,000 
59,000. 
M^OOO* 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78.000 
80,000 
81.000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
96,000 
96,000 
100,000 
102,000 
103,000 

Inch, 
0. 
.000167 

: 000517 
.000683 

AAAaRA 
.UVUOOU 

.001038 
.001200 
.001388 
.001550 
.001717 
.001783 
.001833 
.001887 
.001900 
.001050 
.001083 
.0021&) 
.003117 
.004167 
.005833 
.007583 
.009107 
.010583 
.012167 
.013760 
.015460 
.017250 
.010000 
.021000 
.023000 
.OiSOOO 
.0.'7417 

.a  0000 

.0330(9 

.036500 

.039107 

.0433 

.OSOO 

.0550 

.0633 

.0750 

.1000 

Inch. 
0. 

.000167 
.000166 
.000184 
.000166 
.000167 
.000183 
.000107 
.000183 
.000167 
.000107 
.000006 
.000050 
.000034 
.000038 
.000050 
.000033 
.000200 
.000934 
.OO'OSO 
.001600 
.001750 
.001684 
.001410 
.001584 
.001583 
.001700 
.001800 
.001750 
.002000 
.002000 
.002000 
.002417 
.002583 
.003083 
.002*17 
.003667 
.004133 
.0067 
•  0060 
.0083 
.0117 
.0250 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000067 

Jnek. 
0. 

Initialload. 
Elastio  limit. 

Tensile  strengi 

'".aim" 

0. 
.000034 

• 



General  summary. 

SpeeUlo  gisTity 7.8407 

£nioeM 20.81 

Tensile  strength  per  square  ineh  of  original  section poands..  103,600 

SlasUe  limit  per  sqoare  inch  of  original  section do —    56,  (KM) 

ElongatioB per inen after mpture ', inch..    0.1017 

Elongation  per  inch  under  strain  at  elastic  limit ;...  do  ...  .001081 

Etfdnctlon  in  diameter  at  point  of  mptare do 054 

Sednotioo  in  area  afcer  mptnru,  per  centnm  of  orisinal  sootion 21.4 

Positioa  of  mptare    I'MSfromncek 

Charaeterof  broken  snrfaoe granular;  silky  spot  at  circuaiferencu 

KlongatlMi  of  ineh  sections ".07,  ".08,  ".09,  ".08,  ".15%  Ml* 


502  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

THISD  HOOP. 


Marks,  ^®^»^ 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  incb. 


No.  3076. 


Applied  loads. 


Total. 


Pound$. 
2M 
1,2S0 
2,600 
8,750 
6,000 
8.250 
7,500 
8,750 
10,000 
11.250 
12,500 
12,750 
18,000 
13,250 
13,500 
13,760 
14,000 
14,260 
14,600 
14,750 
16.000 
16,600 
18.000 
16.500 
17,000 
17,500 
18,000 
18,600 
10.000 
19;  600 
20,000 
20,500 
21,000 
21,600 
22,000 
22.500 
23,000 
23,500 
34,000 
24,600 
25,000 
2^280 


PerMomre 


ersqa 
iooo. 


Pounds, 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
30.000 
36,000 
40.000 
45,000 
60,000 
61,000 
62,000- 
63,000 
64,000 
66,000 
68,000 
67,000 
66,000 
60,000 
80,000 
62,000 
64,000 
88.000 
68,0  0 
70,000 
72,000 
74,000 
78.000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
101,120 


ElonfesUon 
per  inch. 


Inch, 
0. 
.000138 


.000487 
.000860 
.000817 
.001000 
.001187 
.001383 
.001487 
.001687 
.001887 
.001700 
.001738 
.001787 
. 001817 
.001860 
.001883 


.004833 

.007600 

.009187 

.010687 

.  012187 

.013887 

.015867 

.017500 

.019600 

.021338 

.0*23600 

.025838 

.028333 

.031000 

.0350 

.0383 

.0433 

.0483 

.0517 

.0800 


.1100 


SaooeMfTe 
eloBntkm 
pertnoh. 


Inch. 

.000183 
.000187 
.000187 
.000183 
.000187 
.0001R3 
.000187 
.000188 
.000134 
.000200 
D. 

.000033 
.000033 
.000034 
.000050 
.000088 
.000038 
.001950 
.  091000 
.002887 
.001867 
.001500 
.001500 
.001500 
.002000 
.001838 


.001833 
.002187 


.002500 

.002887 

.0040 

.0038 

.0050 

.0050 

.0034 

.0083 

.0083 

.0150 

.0267 


Permanent 


Inch. 


SoocesBiTe 
pemmient 


BeoBarkt. 


InitUlloed. 


Elastio  limit. 


I  Tensile  sUengtb. 


GeiMral  tummarp, 

SpeoiflcKravity 7.8131 

HMdnees 21.52 

I01,l2i 
57.  «M 

0.1383 

.ooiea 

.114 


Tensile  etreofctb  per  Bqnare  inch  of  original  Motion poanda. 

Slastlo  limit  per  sqaare  inob  of  original  section do... 

Elongation  per  incn  after  mptare incb. 


Slongatlon  per  inch  under  strain  at  elastic  limit do. 

Redaction  in  diameter  at  point  of  rapture do.. 

Reduction  in  area  after  rapture,  per  centum  of  original  section 36^4 

Position  of  rapture 1"  from  neck 

"■'*••  *  —....-.  .  r  circomlterMK* 


M.  vaciMvu  v&   ftiapwu&vj  ........  ..••.•..■  ....•■•..••  .••«■■...«....••...............••>..  ..••*■&      ai  \nu  a* 

Character  of  broken  sarfsoe aQky,  i  Jtersperaed  with  granular  metal  in  spot  near  eircaml^ 

Elongation  of  inch  sections ".07, ''08,  ".10.  ".10.  ".16^" 


TESTS  OP  mON,   STEEL,   AND   OTHER   MATERIALS. 
FIFTH  HOOP. 

No.  3168. 

Marks,  ^\^^ 

Diameter,  ''.564. 

Sectional  area,  .26  sqaare  inclh 


503 


Applied  iMidt. 


Total. 


Powidff. 
250 
1,280 
S.600 

S.750 
ft.  000 
8,280 
7,800 
8»760 
10.000 
11.280 
U600 
1S»760 
IS.  000 
IS.  280 
18,600 
11.750 
14.000 
14.250 
14.000 
14,760 
16,000 
16.250 
16.600 
16.750 

i«;ooo 

10,500 
17,000 
17,600 
1«,000 
10^600 
19^000 
19.600 
20^000 
201,600 
21,000 
21,500 
S,000 
22,600 
23,000 
23,600 
94,000 
24.500 
2ft.  000 
20.600 
20^000 
20.600 
37.000 
37,600 
38.000 
28,600 
28^700 


PflrMiiare 
Inoa. 


PmmmU. 
1,000 
6.000 
10.000 
16.000 
90,000 
26^000 
80.000 
86,000 
40,000 
46,000 
60,000 
61,000 
62,000 
63,000 
64,000 
56.000 
50,000 
67,000 
68,000 
50,000 
00,000 
61,000 
82,000 
83,000 
04,000 
00,000 
08,000 
70,000 
72,000 
74,000 
78,000 
78.000 
80.000 
82,000 
84.000 
80^000 
88.000 
90.000 
92.000 
94.000 
96,000 
98,000 
100.000 
102,000 
104,000 
100.000 
108.000 
110,000 
112,000 
114,000 
114^800 


Bkmcatloii 
perlDoh. 


liuk. 
Ol 
.000188 


.000817 


.001150 
.001888 
.001483 
.001067 
.001083 
.001738 
.001707 
.001817 
.001850 
.001888 
.001988 
.001907 
.002000 


.002188 
.002507 
.002938 
.003750 


.007000 
.008338 
.009600 
.010088 
.012000 

.OU^Ji^ 

.0101ri7 

.Oi:tf:i:i 
.OlW-3 

,  02i>ftS"i 
.02J'-;(!7 
.OliiS^ 

.OJiT^^O 

.02Ttfl7 


.'0A07 


.0683 


SaooeMlT* 
ilongfttioB 
perrnoh. 


0. 

.000188 
.000187 
.000187 
.000188 
.000187 
.000160 
.000187 
.000188 
.000150 
.000184 
.000016 


.000084 


.000083 


.000110 
.000384 


.000817 

.001888 

.001417 

.001338 

.001187 

.001188 

.001317 

.001250 

.001533 

.001384 

.001466 

.001450 

.001500 

.001084 

.001900 

.001833 

.001017 

.001918 

.008487 

.0034 

.0038 


.0088 
.0083 

.0100 
0.  . 


Permanent 


Ifidk. 


BoocieeiTe 

pemuuieBt 

■et. 


Tnek, 


BemMTke. 


Initial  leed. 


Xlaatioliniii 


Tensile  strength. 


Chneral  oitmaiary. 

Tensile-streofth  persqnareineh  of  Ofiirinal  section poinds..  1K800 

Blsstio  limit  per  sqaare  ineh  of  original  section do....    SOjOOO 

EloBiBation  per  inen  after  rapture incH..    ^oow 

BoBfcation  per  inch  onderstnln  at  elaetio  limit jo^—  -^^^ 

Bedoetion  in  diametsr  at  point  of  raptare <io vM 

BedaetloB  In  area  After  raptore,  per  oeatom  of  original  section i:/i;*i:         •'Z 

PositlCT  itf  mptnro f. I. 2".26  from  neck 

Chameterof  Ivokensorfluw ....* grannlnr 

-^^^,ifSlhae5SSr..r"r.rr....'..™^  ".08,".04,".06%".10,*07,".09 
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No.  2829. 

Marks,  ^^^[^ 

Diameter,  ^'.564. 

Seetional  area,  .26  square  inch. 


AppUedkMda. 


Total. 


Per  Muuffe 
inch. 


Blongfttion 
p«r  inch. 


SaeeeMdve 
eloDsatlo 
pwitich. 


PermaneDt 
set 


SnccMsiTe 

perniAMBt 

sot 


SenArka. 


Pounds, 
260 
1,250 
S,SOO 
8,760 
6.000 
e»250 
7,600 
8,760 
10,000 
11,250 
12,600 
12.760 
18.000 
18,250 
18,600 
13.790 
14,000 
14,250 
14,500 
14.750 
16.000 
16,250 
16.500 
15,760 
10,000 
16,500 
17,000 
17,600 
18^000 
18.500 
10,000 
10.500 
20.000 
20,500 
21,000 
21,500 
22.000 
22.500 
23,000 
23,600 
24,U00 
24.500 
25.000 
25^500 
20^000 
20,500 
27.000 
27,  SOU 
27,840 


Pounds, 
1,000 
5,000 
10,000 
16.000 
20,000 
86,000 
80,000 
86.000 
40.000 
45,000 
60.000 
61,000 
82.000 
63,000 
54,000 
56.0(« 
60,000 
57,000 
58,000 
60,000 
00.000 
61,000 
0^000 
68.000 
64,000 
68.000 
08,000 
70,000 
72,000 
74.000 
70.000 
78.000 
80.000 
82,000 
84,000 
88.000 
88.000 
90,000 
82,000 
94.000 
06.000 
9H,0U0 
100.000 
102.000 
104.000 
100.000 
108,000 
110.000 
111,860 


InetL 


.000183 

.ooo:iOo 


.001J60 
.001817 
.001487 
.001<88 
.001867 
.001717 
.001760 
.001783 
.001817 
.001887 
.001900 
.001860 


.003083 


.008760 


.008217 

.ooni7 

.000217 

.018500 

.012000 

.018600 

.016187 

.017000 

.018887 

.020500 

.022600 

.024500 

.028687 

.028000 

.031687 

.0350 

.0400 

.0483 

.0487 

.0517 

.0800 

.0700 

.0817 


0. 
.000133 
.000167 
.000167 
.OOOIS:! 
.000150 
.000183 
.800167 
.000187 
.000150 
.000188 


Inek, 


Inek. 


Initial 


.0U0017 


.000017 


.000033 


.OCOOiO 


.08.033 
.000034 
.001/050 
.001)033 
.000050 
.0UU05) 
.000083 
.000184 
.000(66 
.000334 
.000788 
.001183 
.001334 
.001500 
.001600 
.001283 
.001600 
.001500 
.001607 
.0U18:I8 
.001087 
.0018)3 
.002000 
.002000 
.002167 
.002333 
.002687 


.0033 
.0034 
.0050 
.0083 
.0100 
.0217 


Blaatic  limit. 


Tenatle  otmgth. 


Gmieral  summarp, 

?KSX'~'!!':::::::::::::::::::::::::::::::::::::::::::::::::::::::::::- 

TanaUe  airengih  per  aqnara Inob  of  oricintl  section p6amla..«lll,88 

Blaatio  Umtt  per  aquare  Inch  of  origiDalaeGiion do  ...    68,I0 

SlongatioB  per  incn  alter  ruptnre inoh..    O^lU 

Blengation  per  inch  ander  strain  at  elaatic  limit do 0840 

Redaction  in  diameter  at  point  of  mptaro  do IM 

RadttctioB  in  area  after  rapture,  per  oentnm  of  original  aeotion tt>5 

Pedtlen  of  raptore l»  fgomwmk 

Chacaeter  of  broken  anrfaoe granular,  at  eircamferenoe,  60  per  cent  t  tlllty  oettter,  40  per  etat 

Bnngnttoa  qf  Inch  aectloaa ".27*, 'M4,  ".08,  ".97,  ^w88,  ".ii 
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.1^0.  2860. 


Marlca,^^M^' 


DiaIneter/'^564. 

Bectional  area,  ".25  square  inch. 


Applied 


Totol. 


inch. 


Kloontioii 


per 


nttOB 


BoooaMiTe 
loh. 


nnti 
rxool 


PermMent 
•ei. 


Saeceuive 
pemianent 


Romnrkft. 


280 
1,25« 
2»500 

1.75t 
A.  AM 

7,  Ma 

g.7sa 

10,000 
tl.2S0 
12,900 
1S»750 
13,000 
18,390 
13.600 
13.750 
HOOO 
14.250 
14,500 
14,790 
15^000 
15,500 

le^ooo 

10,500 
17.000 
17.500 
18.000 
18.500 
19.000 
l».ftOO 
20,000 
30,500 

n.ooo 

21,500 
33^000 
22.500 
23.000 
23»500 
24.000 
24.S00 
25^000 
23.500 
28^000 
28,500 
28^700 


Pounds. 
1,000 
8.000 
10.000 
UOOO 
20.000 
25,000 
80,000 
88.000 
40,000 
45,000 
50.000 
51,000 
58,000 
68.000 
64.000 
55.000 
58.000 
67.000 
81^000 
58,000 
80.000 
82,000 
64.000 
06,000 
68,000 
70.000 
72,000 
74.000 
78,0C0 
78.000 
80.000 
82.000 
84.000 
88,000 
8K.000 
80,000 
82.000 
84.000 
86,000 
88^000 
100.000 
108,000 
104.000 
108.000 
100,800 


Xneh. 

0. 

.000100 
.000287 


.000817 
.000787 


.001117 
.001283 
.001450 
.001617 
.001650 
.001700 
.JP01717 
.001750 
.OOIMO 
.001850 
.001800 
.002387 


.004333 


.007333 
.008838 
.010283 
.011833 
.013333 
.015000 
.016607 
.018333 
.020187 
.022200 
.024283 
.026607 


.031807 


.0417 
.0467 


.0587 


.0830 
.1030 


Inch. 
0. 

.000100 
.000167 
.000166 
.000184 
.000190 
.0UO166 
.000184 
.000106 
.000167 
.000167 
.000033 


.000017 
.000033 


.000090 


.000167 

.000316 

.OC0450 

.001507 

.001433 

.001900 

.OU14:iO 

.001590 

.001500 

.001007 

.001667 

.001066 

.001631 

.002033 

.002083 

.002384 

.002333 

.002067 

.00033 

.0033 

.0034 

.0050 

.0033 

.0067 

.0116 

.0167 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


InitUa 


EImUo  limit. 


Tensile  strenffih. 


0w9ral  9ummarp, 

asSJir^::;:::::::.:::::::::::::::::::::::::::::::::"  ^?« 

Tensile  •tiwiglhpiiiqnMeincli  of  orlrinnle^^     ^^'Si*'"  ^S^Sft 

XtMtlelimillMraaaanlaehororiginiaMction Jo-.    J7.000 

lloB|E»tiOBperineanftarrnptate........ toeh..    0.1300 

BfoojE^OTiper  tneh  under  etnin  at  elMtlcUmit 5» ^^tS 

ItodnetioniadlMaeteratpolntofnipUire Oo  -••       jaj 

ItodnetkM  in  enm nfler  rapture,  per  oentum  of  orif(lnul  Motion ■  "•'' 4i. ■ 

riiililw  af  timfnrn - • VM6  ITOOI  neclt 

cSSmSaJhiSMimau» ,-...» •«»fcy?  twoe  of  »r»nul»tlOB 
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BHOOPa 

Ko.  2790. 
Marks,  *%»iif- 
Diameter,  ^'.564. 
Sectional  area,  .26  sqaaie  inch. 


JOoiiffatlon 
peruioh. 

8aco«MlTe 

Mi. 

SaeoeMtre 
pennaaent 

Mt 

Bflattrin. 

ToteL 

PerBooftrft 

Potitutt. 

250 

1,250 

2,600 

8,760 
6^000 
i^280 
7,600 
8^760 
10,000 
11,260 
12.500 
12,760 
18,000 
18,250 
18,500 
18.760 
14,000 
14,250 
K600 
14,760 
16.000 
16,500 
16.000 
18,600 
17,000 
17.600 
16,000 
18.600 
19,000 
19,600 
20,000 
20,500 
21,000 
21,500 
22^000 
22.600 
28,000 
28,600 
24.000 
24.500 
26.000 
25.000 
28,000 
28,210 

PtoMldff. 

1.000 
6,000 
10,000 

20.000 
25.000 
80,000 
85,000 
40,000. 
45.000 
50.000 
61,000 
52,000 
68.000 
64.000 
66,000 
58,000 
67,000 
66,000 
50.000 
80,000 
82,000 
84.000 
88^000 
88,000 
70.000 
72.000 
74,000 
78,000 
78.000 
80.000 
82;  000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 
98,000 
98,000 
100,000 
102.000 
104,000 
104,840 

ihdk. 

a 

.000160 
.000817 
.000500 
000660 
.'000817 
.001000 
.001187 
.001860 
.001517 
.001700 
.001788 
.001783 
.001817 
.001850 
.001888 
.001038 
.001987 
.002088 
.003838 
.005187 
.008887 
.008187 
.009687 
.011333 
.012838 
.014838 
.018333 
.018000 
.019888 
.022000 
.023838 
.028000 
.028500 
.0317 
.0360 
.0888 
.0417 
.0467 
.0517 
.0583 
.0700 
.0900 
.1100 

IndL 
0. 

.000160 
.000187 
.000188 
.000160 
.000187 
.000188 
.000187 
.000188 
.000167 
.000188 
.000088 
.000060 
.000084 
!o00088 
'.000083 
.000050 
000084 
! 000116 
.000750 
.001884 
.001600 
.001500 
.001500 
.001686 
.001500 
.001600 
.002000 
.001667 
.001888 
.002197 
.001838 
.002167 
.002500 
'.0082 
.0088 
.0088 
.0084 
.0060 
.0060 
.0066 
.0117 
.0200 
.0200 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

loitialload. 

BlMttt^liBlIt 

• 

8p«offlcgr»Tity 7.8488 

Bftrdness 2190 

Tentile  «txeo9:tb  per  sqiure  Inch  of  original  section pounds..  164,816 

ElMtic  limit  per  BQUMe  inch  of  originafaection do....    97,688 

Slongation  per  inoa  after  mptnre ineh..    6.1886 

Elongation  per  inch  under  Btrain  at  elastie  limit do 601967 

Beduotion  in  diaaeter  at  point  of  mptnre do 121 

Reduction  in  area  after  rupture,  per  oentnm  of  original  seetion 88.2 

Position  of  rupture IfCkmnBeck 

Cbaraoter  of  broken  surflMe j silky 

Elongation  of  ineh  sectloBS ".08^  ".10, 'Ml,  ".18^ ''JT,  ".10 


20  T>7tc?v^a-Z0eZ'M.X.JU/'iG 


JS  JSc 


oo 


'JtHS 
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No.  2785. 
Marks,  ",*,?• 
Diameter,  "Mi. 
Sectional  area,  .25  sqosre  inch. 


per  inch. 

Baeeentve 

Pennaiient 
Mi. 

Si10068S1T6 
Mt 

Bemarks. 

Totel. 

''"iiSr' 

P&umdM. 

250 

1,260 

2,800 

8^780 

5,'000 

8.280 

y,800 

8,750 

10,000 

11,280 

12.800 

18,800 
18.280 
18,600 
18,760 
14,000 
14.260 
14,600 
14^760 
16.000 
15,688 
18,000 
18,600 

laooo 

18,808 
18^008 
10;  600 
20;  000 
20,500 
21.000 
21,600 
2^008 
22;  600 
28,000 
28,600 
24,.000 
K600 
K730 

Powidff. 
LOOO 

Sooo 

10,000 
16,000 
20^000 
26.000 
.      80,000 
85,000 
40,000 
45,000 
50,000 
51,000 
58.000 
68,000 
54,000 
56,000 
58,000 
67,000 
58,000 
60,000 
80,000 
82;  000 
04,000 
06,000 
88,000 
70,000 
72,000 
74.000 
78,000 
78,000 
80,000 
88;  000 
84,000 
86,000 
88,000 

00;  000 

82,000 
84.000 
88.000 
88.000 
88;  820 

IndL 
0. 

.000187 
.000050 
.000517 
.000700 
.000850 
.001000 
.001187 
.001388 
.001500 
.001087 
.001700 
.001788 
.001787 
.001800 
.001833 
.001887 
.000000 
.007600 
.008388 
.000187 
.010600 
.012187 
.013838 
.015087 
.017800 
.010338 
.021800 
.028888 
.0287 
.0288 
.0817 
.0387 
.0400 
.0417 
.0487 
.0533 
.0000 
.0717 
.0000 
.1183 

Inek. 
0. 

.000187 
.000183 
.000187 
.000188 
.000150 
.000150 
.000187 
.000100 
.000187 
.000167 
.000038 
.000088 
*00ll034 
;000038 
000038 
'.000084 
.004133 
.001800 
.000833 

'.001333 

.001887 

.001000 

.001884 

.001838 

.001888 

.002187 

.002338 

.002887 

.0010 

.0034 

.OOSO 

.0038 

.0017 

.0050 

.0000 

.0087 

.0117 

.0188 

.0288 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

InitUlloAd. 
BlacttoUmlt 



General  $umimarif. 

SpaeUlocnTity 7.8424 

HwdiMM 21.04 

Temile  stnngth  per  winwa  tAoh  of  original  Motion poonds..    06.020 

XlMtIo  limit  per  Moaro  inch  of  original  Motion do 50.000 

Kkkngation  per inoh  after  mptoie ineh..    0.1700 

XlongMtioo  per  ineh  under  strain  at  eUatio  limit do 001867 

Bodnetioii  in  diameter  at  point  of  mptore do 184 

BednetloD  in  ana  after  mptore,  per  oentam  of  original  section 48.7 

Podtkm  of  mptore '. ".75fh>m  middle  of  stem 

CharMterof  broken  anrflMse silky 

lofinohaeetiona ".00,  ".14,  ".80*,  ".17,  ".14,  ".00 
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NEW  HOOP. 

No.  2878. 
Marks,  ''^St 
Diameter,  ''.5d5. 
Sectional  area,  .25  square  inch. 


AppUed  loads. 


Total. 


Per  aquare 


eraqui 
inoh. 


Elons 
per  Inch. 


SacceaaiTe 
elongation 
periDob. 


Permanent 
■et. 


Saooeiaire 

permanent 

aet. 


POttlKlt. 

250 
1,250 
2,500 
8,750 
S.000 
0,250 
7.500 
8,760 
10,000 
11,250 
12,500 
12,750 
13,000 
18.230 
13,500 
18.760 
14,000 
14.250 
14.600 
14,750 
]5,00u 
15.260 
15,600 
16,000 
10,600 
17.000 
17,500 
18.000 
18,500 
19,000 
10.500 
20,000 
20.500 
21,000 
21,600 
28,000 
22.600 
23.000 
23,500 
24,000 
84,500 
25,000 
26^600 
20,000 
20,500 
27,000 
27,600 
87,040 


Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
25.000 
80,000 
35.000 
40,000 
46,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66.000 
50.000 
67.000 
58,000 
60,000 
00,000 
61.000 
02,000 
64,000 
00.000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
•0,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
206,000 
108,000 
110,000 
110,600 


Inch. 

0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.001000 
.001107 
.001333 
.001517 
.001683 
.001733 
.001783 
.001817 
.001867 
.001900 
.001907 
.  002017 
.002117 
.002200 
.002417 
.002067 
.003188 
.004850 
.C05600 
.007250 
.008607 
.010167 
.011667 
.013000 
.014000 
.016500 
.018167 
.019^33 
.021083 
.023760 
.020000 
.028333 


0. 

.000167 
.000166 
.000107 
.000107 
.000168 
.000167 
.000107 
.000160 
.000184 
.000166 
.000060 


Inch. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Jndk. 


Initial 


.0333 
.0307 
.0417 
.0467 
.0517 
.0607 
.0667 
.0867 
.1067 


.000033 
.000067 
.000050 
.000100 
.00C083 
.000217 
.000250 
.000510 
.001007 
.001350 
.001650 
.001417 
.001500 
.001300 
.001333 
.001000 
.001900 
.001007 
.001006 
.001850 
.002067 
.002250 
.002333 
.002334 


Blaaticliait. 


.0084 
.0050 
.0050 
.0050 
.0060 
.0100 
.0200 
.0200 


Tenaile  atnngtk. 


General  Bummarjf, 

Specific  gravity 7J43J 

Hardneia S4jj 

Tenaile  atrength per  aqnai«  inch  of  original  aection ponnda..  11*>'^ 

ElaaticIimitperMnare  inch  of  original  section ....do —    ^-;S 

Elongation  per  inch  after  mptnre        toob..    O-iyj 

Elongation  per  inch  under  strain  at  elastic  limit do W^^ 

Re  uctio!!  in  diameter  at  point  of  raptnre do W 

Reduction  in  area  after  mptnre,  per  centum  of  original  section **>« 

Poaitlon  of  rupture .T V,9Cttommttf 

Cbaraeter  of  broken.  Burfaee granular,  60  per  cent }  ailky  center,  40  per  cm 

Xkngatlonoflnchaectlona *. rTT... ".09,  ".16^  ".W,  ".11,^.10,  ".•• 
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No.  3074. 

Diameter,  "Mi. 

Sectional  area,  ".25  sqaare  inch. 


Elongation 
per  inoh. 

Sncceesiye 

Perinanont 
•et. 

SaccesBive 

permanent 

set. 

Kemarks. 

TotaL 

Per  MioAre 

xnMMCW. 

250 
1,260 
2.500 
3.750 
5,000 
8,250 
7.600 
8^780 
10.008 
11,260 
12.500 
12.760 
13,000 
18,250 
13,600 
13,788 
14,000 
14,260 
14,600 
14.760 
15^800 
16,600 
16,000 
16.800 
17,000 
17.500 
18,000 
18,600 
18.000 
18.600 
30.000 
20,580 
21,000 
21,600 
22,000 
22,800 
23,000 
28.600 
24,000 
84,500 
26,000 
25.800 
28.000 
28,080 

Pounds. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
30.000 
36.000 
40,000 
45,000 
60,000 
51,000 
62,000 
83,000 
64,000 
65,000 
58.000 
67,000 
68,000 
58,000 
80,000 
82,000 
81,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76.000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
80,000 
82,000 
84,300 
86.000 
88.000 
100,000 
102,000 
104,000 
104,320 

in*. 
0. 
.000117 
.000267 
.000417 
.000567 
.000717 
.000883 
.00  050 
.001217 
.001417 
.001600 
.001633 
.001667 
.001683 
.001733 
.001800 
.001883 
.003167 
.004167 
.005167 
■  006000 
;  007333 
.008833 
. 010333 
.011833 
.013600 
.016167 
.016833 
.018667 
.0-20600 
.022667 
•024833 
.027167 
.028667 
.032333 
.036833 
.0100 
.0442 
.0«83 
.0538 
.0633 
.0750 
.0083 
.1133 

Inek. 
0. 

.000117 
.000150 
.000160 
.000150 
.000150 
.000166 
.000167 
.000167 
.000200 
.000183 
.000033 
.000034 
.000016 
.000050 
.000067 
.000083 
.0012i!i4 
.001000 
.001000 
.000833 
.001333 
.001500 
.001500 
.001500 
.  001667 
.  001667 
.001666 
.001834 
.001833 
.  002167 
.002166 
.002334 
.002500 
.002666 
.003500 
.004167 
.0042 
.0041 
.0050 
.0100 
.0117 
.0233 
.0150 

IfUh. 

0. 
0. 
0. 

—  .000017 

—  .000017 

—  .000017 
-.060017 

—  .000017 
T-  .000017 

Inch. 
0. 

Inmalload. 
BUetio  limit. 

TentUeBtrangth. 

—  "oooon* 

0. 
0. 
0. 
0. 

...., 



;;::;;:::"'  "-'-*■■-"- 

General  swnmarjf, 

TenaOe  etreDKtli  per  equate  inch  of  orisinal  section ponnde..  104,^20 

ISlaatto Umit  per Moare  inch  of  original  sectiun do    ..    6t,000 

Slongatkm per incn after rantiire ..inch..    ai360 

Elongation  per  inch  under  strain  at  elaetio  limit do 801733 

Bcdoctlon  in  diameter  at  point  of  mptare  do 124 

Bcdnetlon  in  area  after  raptnre,  per  centum  of  original  section 38.2 

Poaltion  of  rupture  2''.80  Irom  neok 

Character  of  broken  anrAuie silky.  Interspersed  with  granular  metal  at  the  circumference 

BkMigatkni  of  inoh  aectiona ".07,  ".08,  ".13,  ".31*,  M2.  ".08 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  2822. 

Marks,  ^^rfV? 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loada. 


Total 


Per 


raqiiAre 
ioclL. 


Blongftti( 


perioch. 


Bacoeasiye 
eloDSAtion 
perlnoh. 


Permaoent 


Socoeaaiye 


Bemarks. 


Pounds. 
250 
1,250 
2.500 
3,750 
5,000 
0,250 
7,500 
8.750 
10,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
]2,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.600 
14,750 
16,000 
15,250 
16,500 
15,750 
16,000 
16,500 
17.000 
17,500 
18,000 
18,500 
19,000 
10.500 
20,000 
20,500 
21.000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25.500 
20.000 
20.500 
27,000 
27.390 


Founds. 
1,000 
5.000 
10,000 
16,000 
20,000 
25,000 
80,000 
35,000 
40.000 
46.000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
60,000 
57.000 
58,000 
59.000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
80,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104.000 
100, 000 
108,000 
109,500 


Inch. 
0. 

.000100 

.000283 

.000450 

.000633 

.000800 

.000967 

.001117 

.001283 

.001433 

.001467 

.  001517 

.001550 

.001600 

.001633 

.001667 

.001683 

.  001717 

.001767 

.001800 

.001833 

.001867 

.001917 

.001950 

.001983 

.002017 

.U02050 

.002150 

.006667 

.008850 

.010000 

.011500 

.013000 

.014500 

.  015917 

.017383 

.019167 

.020867 

.022667 

.024760 

.026867 

.0300 

.0333 

.0367 

.0383 

.0433 

.0467 

.0517 

.0600 

.0667 

.0800 

.1133 


Inek, 
0. 

.000100 
.000183 
.000167 
.000183 
.000167 
.000167 
.000150 
.000166 
.000150 
.000034 
.000050 
.000033 
.000050 
.000033 


Inek, 


Inek, 


Initial  load. 


.000016 
.000034 
.000050 
.000033 
.000033 
.000034 
.000060 
.000033 
.000083 
.000034 
.000033 
.000100 
.004517 
.002183 
.001150 
.001600 
.001500 
.001500 
.  001417 
.001466 
.001784 
.001700 
.001800 


BlaaticUmit 


.002117 

.003133 

.0033 

.0034 

.0016 

.0050 

.0084 

.0050 

.0083 

.0067 

.0133 


TensUe  straigth. 


General  eummary, 

Speciflo  gravity 7.84lf 

Uftfdneas 21.64 

Tensile  strength  per  aquaro  inch  of  orMnal  aeotion pomida..  llt,MB 

Elastic  limit  per  square  inch  of  originarsection do....    ^0I9 

Elongation  per  inch  after  mpture inoh..    a  1531 

Elongation  per  inch  under  strain  at  elabtic  limit do 0QM5II 

Redaction  in  diameter  at  point  of  rapture do..,.       .144 

Redaction  in  area  after  rupture,  per  centum  of  original  section 44.4 

Position  of  rapture 21"  fhrnneck 

Charaoterof  broken  surface floe  silky 

Elongation  of  inch  seotious ".13,  ".83,  ".27*,  ".11.  ".66,  "••• 


TESTS   OF   lEONy    STEEL^    AND   OTHER  MATEBIALS. 

miw  HOOP  Oi. 

Exterior  diameter,  24'^6. 
Interior  diameter,  16'^ 

Ko.  3001. 
Marks,  ^^f if« 
Diameter,  ".564t. 
Sectional  area,  J25  square  inch. 


611 


Applied  Uwds. 

pcr^oh. 

SneoaMlTe 
elonntiim 
perlnch. 

Permanent 
let 

Saooeaaire 

permanent 

aet. 

Beuarka. 

TotiO. 

Peraqoare 

POMMto. 

250 
1,850 
2.600 
3.760 
6,000 
6,250 
7,600 
8.750 
10,000 
11.260 
12,600 
12.750 
13,000 
18.280 
13,600 
13,750 
14,000 
14,250 
14,500 
14,760 
16,000 
15,500 
16,000 
10.600 
17,000 
17.500 
18,000 
18.600 
19.000 
19.500 
20.000 
20,500 
21.000 
21.600 
22.000 
22.600 
28.000 
23,600 
24,000 
24.500 
26.000 
25,290 

JPlMHkb. 
1.000 
6,000 
10.000 
16,000 
20,000 
26,000 
80.000 
36.000 
40.000 
45,000 
60.000 
61.000 
62,000 
63.000 
64.000 
65,000 
66,000 
07,000 
68,000 
50,000 
00,000 
02.000 
04,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76^000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90.000 
98,000 
94.000 
06,000 
96,000 
100.000 
101,100 

0. 

.000160 
.000317 
.000488 

.000067 
.000633 

'.001000 
.001107 
.001350 
.001617 
.001688 
.001717 
.001767 
.001817 
.001867 
.001938 

! 004688 

.005888 

.000007 

.007600 

.009017 

.010750 

.012838 

.014000 

.016888 

.017007 

.010633 

.021667 

.084333 

.020607 

.029383 

.031007 

.034417 

.037888 

.0433 

.0483 

.0683 

.0617 

.0700 

.0867 

.1007 

Inek, 

0. 

.000160 
.000107 
.000100 
.000184 
.000106 
.000197 
.000107 
.000188 
.000167 
.000106 
.000064 

000060 
!000060 
.000050 

000000 
! 001807 
.001283 
.001250 
.000834 
!000833 
.001617 
.001738 
.001583 
.001067 
.001833 
.001831 
.002160 
.001834 
.002666 
.002334 
.002666 
.002334 
.002760 
.002910 
.005007 
.0060 
.0060 
.0084 
.0083 
.0167 
.0200 

Inch. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
.000063 

IneK. 
0. 

Initial  load. 
Xlaatio  limit 

ToDaileatrenKth. 

.000088 

» 

General  $ummarif, 

Speeiile gnTiij 7.8381 

Hardneaa 21.17 

Tenaileatreagfh  peraqoare  inch  of  oriKlnalaeotion poonda..  101,100 

l&laaUc  limit  per  aqoare  inch  of  original  aeotion do  ...    64,000 

Bloniwtton  per  Inon  after  raptore inch..    0.1583 

Blenfatioii  per  inch  under  atrain  et  elaatio  limit do 001867 

BednetloniadinmeteratpointofrnpUue do 124 

Bedootien  in  are*  niter  mptare,  per  centum  of  original  aection 89.2 

Poaition  of  mptme 3"lh>mneck 

Chacaeter  of  broken  anrlhoe allky;  trace  of  gnwulntlon 

JDongnlloBof  Inehaaotioni ".09,  'Ml,  ".18,  ".34^  'M3,  ".13 


512  TESTS  OF  IRON,   STEEL,    AKB  OTHER  ICATEUALS. 

THIBD  HOOP  Ct> 

Exterior  diameter,  24^', 
Interior  diameter,  W. 


Marks,  ^i  J^ 

Diametery^'^se^. 

Sectional  area,  .25  square  inch. 


Ko.  3107. 


AppUed  loiidB. 

Eloncathni 
per^oh. 

eloneation 
perlneh. 

Pennanoat 

SueoMshr* 

pcmuMil 

M  . 

JlMMriU. 

Total. 

Per  aqauB 

inch. 

Pwnds, 

260 

1,260 

2,600 

8,750 

Sooo 

6,250 
7,800 
8,750 
10.0(J0 
11.250 
12.500 
12,750 
13.000 
13,260 
18.500 
13,750 
14,000 
14,250 
14,500 
14.760 
16.000 
15.500 
16.000 
16^500 
17.000 
17.600 
18.000 
1H,600 
19.000 
19,500 
20.000 
20,500 
21,000 
21.500 
22.000 
22,500 
23.000 
23,500 
24,000 
24,100 

Poundt, 
1,000 
6.000 
10.000 
15.000 
20.000 
25,000 
80.000 
35.000 
40.000 
45,000 
60,000 
51,000 
62,000 
63.000 
64,000 
65.000 
56.0C0 
67,000 
68,000 
60,000 
00.000 
62.000 
64.000 
66.000 
68.000 
70,000 
72.000 
74,000 
76.000 
78.000 
80.000 
82,0ti0 
84,000 
86,000 
8K,000 
90.000 
92,000 
94.000 
96.000 
96.400 

Inch. 
0. 

.060183 
.000900 
.000483 

!000800 

.000967 

.001133 

.001300 

.001487 

.001660 

.001667 

.001700 

.001750 

.601800 

.001833 

.001M7 

.001917 

.009067 

.010333 

.011167 

.012833 

.014600 

.016583 

.018067 

.020500 

.022800 

.02.5417 

.027067 

.030583 

.0350 

.0876 

.0400 

.0467 

.0500 

.0688 

.0667 

.0833 

.1017 

.1267 

Inek. 
0. 

.000133 
.000167 
.000183 
.000167 
.000150 
.000167 
.000166 
.000167 
.000167 
.000183 
.00007 

iooooso 

.000050 

.000033 
000034 
!000059 

.0O8ifS0 

.000366 

.000834 

!  001666 

.001767 

.001083 

.002084 

.001833 

.002300 

.002817 

.002250 

.002916 

.004417 

.0026 

.0025 

.0067 

.0033 

.0083 

.0084 

.0166 

.0184 

.0250 

0. 
0. 

6l 

ImdL 
0. 

Initial  faiid. 

0. 

0. 
9. 
9. 
9. 

6. 

[ 



BaattoUatt. 
TeaaOoatiaiiga. 

General  summary. 


Speciflc  parity., 


Spedi 
Ha.di 


dnean 


.poanda. 


iuoh. 


Tensile  atreofftb  per  square  inch  of  original  section 

Elastio  limit  par  SQuare  inch  of  original  aeotion 

Elongation  per  inch  after  rupture «... 

Elonsation  per  inch  ander  strain  at  alaatioUniit 

Kednction  in  diameter  at  point  of  mpturo da 

BedootioD  In  area  after  niptnre,  per  cemnm  of  original  aeotloa 

Poaitlon  of  mptare 1' 

Character  of  l»rokan  anrfMta aOky ;  opened  craoka  in  atom  In  the  TMnitT  af  point  of 

Elongation  of  inoh  aaetloaa Ml*,  ".29,  ".11.  ".IS, 


T.M«7 
ia67 

&*» 

Sff«9«9 

«li«88 


np4«r« 


J^O  zncTvfS^^Z  jB.j:s.:Rr/'le 


Jlbop  C4^ 


^7-eec^ 


i^^Gxj&TsZ^ 


H  Exllot6M)J. 


TESTS  OF  IRON  J  STEEL,  AND  OTHER  MATERIALS. 
HOOPCV 

2^0.  2962. 

Marks,  ^5?;? 

Diameter,  "ML 

Sectional  area,  .25  sqaare  inch. 


513 


AppUed  loads. 

Elongstton 
per  inch. 

SaooeMhre 
•longAtion 
per  inch. 

Pannnaant 
ael. 

SDCOCMlTa 

parmaoent 
aat 

Bamarka. 

ToUl. 

''"i^sr 

Pounds. 
250 
1,250 
2.5U0 
3,750 
5,000 
6.250 
7.500 
8,750 
10.000 
11,250 
12,500 
12.750 
13,000 
13,250 
13.500 
18,750 
14,000 
14,250 
14,500 
14.750 
l.%000 
15^500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,500 
19.000 
19.500 
20,000 
20,500 
21,000 
21.500 
2i.000 
22,500 
23,000 
23.500 
21.000 
24.500 

Pounds. 
1.000 
6.000 
10,000 
15.000 
20.000 
25,000 
30.000 
85,000 
40,000 
45.000 
60,000 
61,000 
62.000 
63,000 
54.000 
65.  (.00 
56.000 
67,000 
58,000 
50,000 
60,000 
02,000 
61,000 
60,000 
68,0C0 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84.000 
86^000 
88.000 
00,000 
02,000 
04.000 
06,000 
08.000 

Inch. 

a 

.000160 
.000317 
.000483 
.000660 
.000817 
.000983 
.001150 
.001333 
.001500 
.001667 
.001700 

.ooirj3 

.001783 

.001838 

.002433 

.004338 

.005167 

.005833 

.006367 

.007250 

.00-917 

.010600 

. 012250 

.014000 

.015667 

.017683 

.019667 

.021667 

.024167 

.*'26417 

.028833 

.0317 

.0350 

.0383 

.0433 

.0483 

.0550 

.0633 

.0750 

.1100 

Inch. 

0. 
.000150 
.000167 
.000166 
.0  0167 
.000167 
.000166 
.000167 
.000183 
.000167 
.000167 
.000033 

.  oooo:)3 

.000050 

.000050 

.000600 

ioOLOOO 

.000834 

.000666 

.000534 

.000883 

.001667 

.001683 

.001660 

.001750 

.001667 

.002016 

.001984 

.002000 

.002500 

.002250 

.002416 

.002867 

.003;« 

.0033 

.0050 

.0050 

.0067 

.0083 

.0117 

.0350 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 

Inch. 
0. 

Initial  load. 
BlaaticUmik 

".oooon" 

• 

25^000           100.000    1 

! 



General  eummary. 

TenaflaatrangUk  par  aqnara  inch  of  original  aection ponnda..  100,600 

Elaatic  limit  par  aauare  inch  of  original  aection do 64.600 

Blonitallon per incn after mptora inch..    0.1767 

Kloogation  per  inch  n Oder  strain  at  elaatio  Unit do  ...  .001833 

Kfdaction  in  diameter  at  point  of  mplare do i:i4  . 

Kcdaettonio  area  after  rapture,  percentnmof  orixioal  section 41.0 

Position  of  mptare 2".00  from  neok 

Chsrsoter  of  brolcen  sarfaoe fine  silkv 

Blon^mion  of  inch  aectiuns ".10,  ".13,  ".16,  ".37»,  ''.18,  M3 

H.  Ex.  IG 33 


514  TESTS  OF  IBOKy  STEEL,  AND  OTHER  ]fAT£BIAL& 

Ko.  29C3. 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 


AppUed  loads. 


Totol. 


PcundU. 
2S0 
1.2S0 
9»600 

8,780 
fi^OOO 
8.280 
7.600 
8.780 
10,000 
11.250 
12.800 
12,750 
18.000 
13.280 
18,500 
18,760 
14.000 
14,260 
14*800 
14.760 
16^000 
15,280 
16^600 
16^000 
16^600 
17,000 
17,600 
18^  000 
18.600 
19.000 
10.600 
20.000 
20.600 
21,000 
21,800 
22,000 
22,800 
28.000 
28.800 
24,000 
24.800 
28.000 
25.600 
20.000 
26.600 
27,000 
27,800 
27,680 


rer  aqnare 


Br  Mini 
inch. 


Fmmdt. 
1.000 
6.000 
10,000 
16.000 
20.000 
26^000 
80,000 
88^000 
40,000 
46^000 
80.000 
51.000 
82,000 
68,000 
64.000 
68.000 
66,000 
87.000 
68.000 
80.000 
60.000 
61,000 
62.000 
64.000 
60.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
96.000 
100,000 
102.000 
104.000 
106,000 
108,000 
110,000 
110.120 


ElonntSoii 
liermch. 


Inch, 

a 

.000167 

.000333 

.000500 

.000667 

.000833 

.001000 

.001107 

.001350 

.001500 

.001667 

.001700 

.001760 

.001783 

.001838 

.001867 

.001900 

.001933 

.001983 

.002017 

.002160 

.003167 

.004260 

.006017 

.007083 

.008500 

.000967 

.011828 

.018000 

.014250 

.016838 

.017667 

.019260 

.021000 

.022917 

.028000 

.027107 

.0300 

.0888 

.0867 


.0483 
.0817 
.0600 
.0717 
.0917 
.1033 


Sacoessive 
elooffation 
per  inch. 


Inch, 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000107 
.000107 
.000183 
.000150 
.000107 
.000033 
.000050 
.000033 
.000050 
.000034 


.000083 
.000050 
.000034 
.000183 
.001017 
.001088 
.001067 
.001166 
.001417 
.001467 
.001366 
.001667 
.001280 
.001583 
.001834 
.001683 
.001760 
.001917 


.002167 
.002833 
.0033 


.0034 
.0083 
.0117 
.0200 
.0116 


PenoMient 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SoocoaaiTo 
permuMoit 


Initial  load. 


BlasttoUmit. 


TenaUe  atrasftlu 


General  eummarif. 

TenaileatrenKth  per  aqnareinoli  of  original  section pmrada..  110,19 

Elastic  limit  per  aanare  iDcli  of  original  section do —    60.  tN 

Elongation  per  inch  after  niptare inch..    ai2t3 

Elongation  perinch  nnder  strain  at  elastic  limit do 00017 

Reduction  in  diameter  at  point  of  mptnre da 9H 

Redaction  in  area  after  rapture,  per  oen tarn  of  original  section ami 

Position  of  rnptare at  middls 

Character  of  broken  sortace silky,  interspersed  with  line  granalaiipa 

Elongation  of  inch  sections ".00,  ".12.  ".18.  ".21*  MO.  ".07 
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I(o.  2961. 


Marks,  »»;§ 

Diameter,  ".664 

Sectional  area,  .25  square  inch. 


ptfCch. 

Siu)o«aciye 
elongation 
porlnch. 

PcnBanent 

SnooossWe 

Bemarks. 

ToloL 

'••'inX" 

20O 

1,860 

$600 

8^750 

6^000 

$860 

7;500 

8,750 

10,000 

11,860 

12,600 

18,000 
18,280 
18,600 
18,760 
HOOO 
14,860 
14,500 
14,760 
16,000 
16^600 
18,000 
18,500 
17,000 
17,600 
18,000 
18,600 
19,000 
19,800 
90  000 
90^600 
31,000 
31,500 
32,000 
32.600 
23,000 
3&00 
24,000 
24.600 
2fi,000 
29^800 

Foimdf. 
1,000 
6,000 

10,000 
15.000 
20,000 
86,000 
80,000 
86,000 
40,000 
46^000 
50,000 

66^000 
6%  000 

87^000 
6<000 
58,000 
00,000 
88^000 

§s 

70,000 
72^000 
74,000 
70^000 
78,000 
80,000 
82,000 
84,000 
88,000 
^000 
80,000 
88,000 
84,000 
88,000 
8^000 

101^200 

a 

.000188 

000800 

.'000488 

.000660 

.000817 
•000888 
1801150 
.001888 
.001488 
.001007 
.001700 
.001788 
.001783 
.001833 
.002083 
.004038 
.004750 
.006000 

!008d87 
.008688 
.008888 

.0U583 

.018000 

.014500 

.018250 

.018187 

.010017 

.022000 

.024100 

.020333 

.0800 

.0388 

.0860 

.0387 

.0400 

.0450 

.0617 

.0817 

.0717 

.0060 

a 

.000188 
.000167 
.000188 
.000107 
.000187 
.000188 
.000107 
.000188 
.000160 
.000184 
.000088 

!000060 
.000060 

.000250 
.001860 
.000717 
.000850 
(^^^^^ 

!000884 

.001006 

.001800 

.001750 

.001417 

.001500 

.001750 

.001917 

.001760 

.002083 

.002100 

.002283 

.003667 

.0038 

.0017 

.0017 

.0038 

.0060 

.0087 

.0100 

.0100 

.0233 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  louL 
ElMticUmit. 

TenaUo  strengtli. 

Q0»eral  wmmary, 

BgimTlly .' 7,8817 

MO 22.04 

Tonailo  ctrangth  por  squtto  inch  of  oriffinal  section poandc..  101,200 

XlnoCio  limit  per  miaue  inch  of  originu  section do 54,000 

Bongntion  per  inch  After  ruptare inch..    0.1383 

Beafcntlon  per  inch  under  strain  etelaetio  limit do 001833 

Xedaetion  in  diameter  at  point  of  rapture do 144 

XadooiloB  in  area  after  rupture,  per  centum  of  original  aeofion 44.0 

^cittion  of  rapture at  middle 

Chanetar  of  broken  enrlkce silky 

lofinahoeottans ".08,  ".10.  ".IJ,  ".28*,  ".12,  ".08 
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No.  2971. 

Diameter,  ''.564. 

Sectional  area,  .25  sqoare  inch. 


AppUedkMida. 


Total. 


PerMoa 

inch. 


SooeeMfre 
rioBcatiM 
per  inch. 


SaooMaiTa 


Pounds. 
250 
1,250 
2,600 

6,000 
6,260 
7.600 
8,750 
10.000 
11.250 
12,500 
12,7d0 
16.000 
18.350 
16.500 
18.750 
14.000 
14.250 
14.500 
14.730 
15,000 
15,500 
16.000 
16,500 
17.000 
17.500 
18.  DUO 
18.500 

lo.roo 

19,500 
20.000 
20,500 
21.000 
21,500 
22.000 
22.500 
23.000 
23,500 
24,000 
24.500 
25. 0(iO 
25.500 
28.000 
26,340 


Pound». 
1.000 
S.-OOO 
10.000 
15^000 
20.000 
25,000 
80.000 
35.000 
40.000 
45,000 
60.000 
61.000 
62.000 
53.000 
64.000 
66.000 
56,000 
67.000 
66.000 
50.000 
60,000 
62.000 
64.000 
66,000 
66.000 
70,000 
72.000 
74.000 
76,000 
78,000 
80.000 
82,000 
84.000 
86,000 
88,000 
90.000 
92,000 
94.000 
96,000 
98,000 
100,000 
102. 010 
104.000 
105,300 


Indi. 
0. 

.000133 
.000317 
.000483 
.€00650 
.000817 
.601060 
.601183 
.001350 
.001533 
.001717 
.001750 
.001783 
.001833 
.001897 
.001917 


.003100 


.004467 
.005250 
.6065K3 
.007917 
.009333 
.010667 
.0122ri0 
.013667 
.015217 
.017000 
.018750 
.02(J367 
.02?333 
.  024417 
.02G583 


.0333 
.0367 
.0383 
.0417 
.0467 
.0533 
.0617 
.0700 
.0917 


JndL 
6. 

.000133 
.600184 
.000166 
.000167 
.000167 
.000183 
.000183 
.060167 
.000183 
.660184 
.000033 
.600033 


ImdL 


IndL 


IjutfallMi. 


.666017 
.660017 
.660017 


.066917 


.600(t34 


Slartlc  limit 


.601100 

.000733 

.OOUO.'M 

.000783 

.001333 

.001334 

.001416 

.001334 

.001583 

.001417 

.001550 

.001783 

.001750 

.001617 

.001966 

.002084 

.002166 

.002250 

.004467 

.0034 

.0016 

.0034 

.0050 

.0066 

.0084 

.008?. 

.0217 


Tennae  otraiigth. 


General  eumnutnf. 

Tensile  strength  per  aqnare  Inch  of  orisinal  erotioii poaaAi..  16^861 

Klastic  limit  per  sqaare  inch  of  original  eection do ^^ 

Elongation  per  inch  after  mptare ...ineh..    6.1117 

Elongation  per  inch  nnder  strain  at  elaatio  limit da 6n9lT 

Bedactlon  in  diameter  at  point  of  rupture de IM 

Ked notion  in  area  after  mptare,  per  centnm  of  original  section 9Li 

Position  of  rupture r'.tftWBMtk 

Charact«T  of  broken  surface giannlar;  afltry  eeceatric  sBgi 

Blonfistion  of  inch  sections ".65^  ".11,  ".36%  ".18;  "Jil, ''.4S 


TESTS   OP  IRON,  STEEL,  AND   OTHEB  MATEBIALS. 

No.  29«5. 
Marks,  JJf  ?« 
Diameter,  ''.564 
Sectional  area,  JZ5  square  iach. 
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Appltod  loads. 

perbioh. 

SacoeadTe 
elonntion 
perlnob. 

Permftnent 
set. 

SQCC«88lTe 

set 

Renutfks. 

TotaL 

""•lar" 

250 
1,250 
2,600 
8,750 
2^000 
6,250 
7,600 
8,750 
10,000 
11,250 
12,500 
12.750 
13,080 
13,850 
13.500 
13,750 
14,000 
14,250 
14.500 
14,750 
1:1,000 
15^250 
15,500 
18,000 
16^500 
17,000 
17,508 
18,000 
18,600 
18,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,580 
24,000 
24,500 
25,000 
25,500 
28,000 
26,500 
27,008 
27,500 
27,800 

Plnmdf. 
1,600 
6,000 
10,000 
15,000 
20,000 

^^08o 

80,080 
36,000 
40,000 
45,000 
60,000 
51,000 
58,000 
63.000 
54.000 
55,000 
68.000 
57.000 
58.000 
58.000 
60.000 
61,000 
82.000 
64,000 
68,000 
68.000 
70,000 
72,000 
74.000 
78,000 
78,000 
80,000 
82,000 
81.000 
88.000 
88.000 
80.000 
02,008 
84,000 
86.000 
88.000 
100,000 
102  000 
104,000 
106,800 
108,000 
110,000 
111,200 

/tieft. 
0. 

.000133 
.000317 
.000483 
.OOOOTiO 
.000817 
.001000 
.001187 
.801338 
.001500 
.001667 
.001700 
.001738 
.001787 
.00.800 
.001833 
.001867 
.001800 
.001850 
.002000 
.002050 
.002*200 
.002567 
.001667 
.008000 
.006867 
.008333 
.010000 
.011517 
.013167 
.014583 
.018267 
.016000 
.319400 
.0J1250 
.023833 
.025500 
.027417 
.0300 
.0933 
.0387 
.0400 
.0450 
.0580 
.0550 
.0617 
.0760 
.0860 

Inch, 

0. 

.000133 
.000184 
.000166 
.000167 
.000167 
.000183 
.000167 
.000188 
.000167 

..000167 
.000033 
.000033 
.000034 
.0U0033 
.000033 
.000034 
.000033 
.000050 
.000050 
.000050 
.000150 
.000387 
.002100 
.U01333 
.000967 
.001366 
.001667 
.001617 
.001650 
.001418 
.001684 
.001733 
.001400 
.001850 
.002083 
.002167 
.001917 
.002583 
.0033 
.0034 
.0033 
.0050 
.0050 
.0050 
.067 
.0133 
.0200 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Iwh. 
0. 

InltinIIoscL 
Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  streofth  per  sqnare inch  of  orisinal  section ponnds..  111,200 

gMtie  limit  per  square  inch  of  orlginid  section ...do....    60,000 

KloosstioB  per  inch  after  rnpture inch..    0.1050 

ElODipllion  perincb  under  strain  at  elastic  limit do 002050 

Badnotlon  in  diameter  at  pointof  rupture do 004 

Redaction  in  area  after  rapture,  per  centum  of  ori|(inal  section 80.6 

Position  of  rapture.....^ I"  from  neck 

Cparaotar  of  oroken  surface granular,  radiating  ftom  a  dull  spot  at  the  circumference 

Jttongntkm  of  ineh  seetions ".07,  ".07,  ".08,  ".08,  ".11,  ".22* 
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TESTS  OF   IBON,  STEEL,  AND   OTHEB  ICATEBIALS. 


Marlw,  2  Vrf 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


iro.2966. 


Applied  loads. 

EtoogiiiloD 

SacoouiTe 
porinch. 

PermanMil 

Mt. 

SaooeMfre 

1 

Total. 

Persqiiaiv 

•"TT"' 

Pounda. 
250 
1,260 
2,560 
3,750 
6,000 
6^250 
7:500 
8.730 
10,000 
11,250 
12.600 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,600 
14,750 
15,000 
15.250 
15.600 
16,000 
16.500 
17,000 
17,500 
18,000 
H500 
19,000 
19,600 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23.500 
24.000 
24,500 
25,000 
2^600 
26,000 
26,600 
27,000 
27,500 
28,000 
28,100 

Poundt. 
1,060 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50.000 
51,000 
52,000 
63,000 
54,000 
65,000 
56,000 
57.000 
58,000 
59,000 
60.000 
61,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98,000 
100.000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
112,400 

Inch, 
0. 

.000150 
.000317 
.006500 
.000667 

!  001000 

.001167 

.001333 

.001583 

.001700 

.001733 

.001783 

.001833 

.001867 

.001917 

.001950 

.002000 

.002033 

.002100 

.002367 

.002933 

.003607 

.004938 

.006250 

.007583 

.008850 

.010250 

.011667 

.013083 

.014500 

.016000 

.017500 

.019350 

.021250 

.023107 

.025333 

.027500 

.029917 

.032500 

.0350 

.0367 

.0417 

.0467 

.0517 

.0600 

.0683 

.0883 

.1033 

Inek. 
0. 

.000160 
.000167 
.600188 
.000167 
.000166 
.000167 
.000167 
.    .000166 
.000200 
.000167 
.000033 
.000050 
.000050 
.000084 
000060 
;000033 
.000050 
.000033 
.000067 
.000267 
.000566 
.000734 
.001266 
.  001317 
.001333 
.001267 
.001400 
.001417 
.001366 
.001417 
.001500 
.001500 
.001850 
.001900 
.001917 
.002166 
.002167 
.002417 
.002583 
.0025 
.0017 
.0050 
.0050 
.0050 
.0083 
.0083 
.0200 
.0150 

TfUk, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 

Inch. 
0. 

Initial  loiid. 
Blaatio  limit 

'"Voooon" 

Tensile  strength.            1 

General  summary. 

Tensile  strength  per  square  iDch  of  oiisinsl  section pounds..  11^460 

Elastic  limit  per  square  inch  of  original  section do....    58)000 

Slongation  i>cr  inch  after  rupture inch..    6.1200 

Zlongation  per  inch  under  strain  at  elastic  limit do 063083 

Reduction  in  diameter  at  point  of  rupture do 064 

Reduction  In  area  after  rupture,  per  centum  of  original  section 30.6 

Position  of  rupture • ".60<hNaneek 

Character  of  oroken  surface granular;  sillcy  eccentric  spot 

Elongation  of  inch  sections : : ".23*,  ".1^  ".12,  ".10,  ".«t '^06 


TESTS  OF 


JA&rK8|  ]£  Xi  M 

Diameter,  '^564. 

Sectional  area,  .25  square  inch, 


IRONy  STEEL,  AND   OTHER  MATEBIALS. 
Ko.  2967. 
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Saoeemlre 
perlnch. 

Pennanent 
set. 

SuooMslTe 
■eu 

Bmnftrka. 

ToteL 

^isr* 

perhioh. 

PkWIMlf. 

250 
1,250 
8,500 
8^750 
fiwOOO 
6,256 
7.500 
8,760 
lO^OOO 
11.250 
18,500 
12^750 
18,000 
18.250 
18,600 
18.750 
14,000 
14.850 
14.606 
14,750 
15^006 
16^500 
16,000 
16,500 
17,000 
17,606 
18,000 
18,500 
18,000 
10,600 
20,000 
20.300 
21,000 
21,600 
22.0U0 
22,500 
28.000 
28.600 
81^000 

StSS 

8S600 
26,000 
26.600 
26,680 

PoWMlff. 

1,000 
6,000 
10,000 
15^000 
20,000 
26^000 
80,000 
85^000 
40,000 
46^000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
66.000 
67.000 
66.000 
58.000 
60,000 
62,000 
.  04.000 
66.000 
68.000 
70,000 
72.000 
74.000 
76^000 
78,000 
80,000 
82,000 
84.000 
86.000 
86.000 
80,000 
82,000 
84.000 
86,000 
96,000 
100.000 
102,000 
104,000 
105,000 
100,720 

JndL 
0. 

.000167 
.000888 
.000500 
.000667 
.000680 
.001017 
.001188 
.001867 
.001638 
.001700 
.001788 
.001783 
.001888 
.001867 
.001800 
.001860 
.002050 
.008417 
.004600 
.005217 
.006500 
.007833 
.000033 
.010583 
.012000 
.018067 
.015250 
.016750 
.018338 
.080167 
.022167 
.024167 
.020000 
.028500 
.081250 
.633838 
.0367 
.0400 
.0417 
.0488 
.0567 
.0067 
.0600 
.1017 

Jneh, 
0. 

.000167 
.000166 
.000107 
.000167 
.000188 
.000167 
.000106 
.000184 
.000106 
.000167 
.000033 
.000060 
.000060 
.000034 
.000033 
.000050 
.000100 
.001367 
.001083 
.000717 
.001283 
.001333 
.001500 
.001250 
.001417 
.001667 
.001583 
.001500 
.001583 
.001834 
.002000 
.002000 
.001833 
.002500 
.002750 
.002563 
.002867 
.0033 
.0017 
.0066 
.0084 
.0100 
.0183 
.0217 

JnOL 
0. 
0. 
0.    • 

0. 
0. 
0. 
0. 
0. 
.000017 

Inch. 
0. 

InltlBlload. 
Elastio  limit. 

Tensile  strongth. 

.000017 







Qtneral  tummary. 


Tensile  strength  per  sqiinreiDob  of  original  Heetlon... pounds..  I(i6,720 

KUmUo  limit  per  sonsfe inch  of  origloal  section do....    66,0u0 

BloDgRtlon  per  incn  after  roptnre ineh..    0. 103:1 

Blonsatlon  per  inch  under  strain  at  elastic  limit do 001850 

Bcduetlon  in  diameter  at  point  of  rupture do...       .054 

Reduction  in  area  alter  rupture,  per  centum  of  original  section * 18.8 

Position  of  rupture 2"fttmineck 

Charaeter  of  broken  snrCsee granular,  radiating  fh>m  a  dnll  spot  at  the  circumference 

nongatlonof  inohaeotloiis ''.07,  'ClO,  ".08,  ".13,  ".16*.  ".68 


520  T£»T»  OF  IBOKy  STfiHL,  AND  OTHER  KATBSIALa 

Ko  .2972. 
Marks,  »i%  ^ 
Diameter,  '\564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loiid«. 

KlMioftHmi 

SoooomIt* 
eloDntUm 
pcrlnoh. 

PvraMnABt 

Sncc—rtya 
aet. 

Bamavka. 

ToUL 

Persqiuve 

"Ssejir 

POUHdt. 

250 
1,260 
2,600 

8,750 
6^000 
$250 
7.600 
8^750 
10,060 
11,250 
12,500 
12,750 
18,000 
18.250 
13,500 
18.750 
14,006 
14.250 
14,600 
14,750 
15,006 
16.256 
16,500 
16,000 
16,600 
17.000 
17.600 
18,000 
18,600 
19,000 
19.600 
20,600 
20,506 
21.000 
21,560 
22.000 
22,500 
23^600 
83.600 
24,000 
24.500 
25.000 
2^600 
26.000 
26,50ir 
87.000 
27.440 

Fmmdi. 
1,066 
6,000 
10,000 
16^000 
20.006 
26,000 
80,000 
86,000 
40,000 
45,000 
60.000 
61,000 
62,060 
63,000 
64,000 
66.000 
66,000 
67,000 
68,000 
69.009 
60.000 
61.000 
62.600 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,600 
94,000 
96,000 
98,000 
100.000 
102.600 
104,006 
106,600 
108,000 
109,760 

JndL 
0. 
.006167 

.'000517 
.000088 
!000860 
.0012U0 
.001867 
.601556 
.061717 
,001766 
.001750 
.001788 
.001806 
.001888 
.001867 
.601938 
.001967 
.002000 
.002033 
.002100 
.002433 
.003417 
.005167 
.006667 
.008000 
.009417 
.011083 
.012683 
.014063 
.015460 
.017167 
.019000 
.020833 
.022667 
.024700 
.027167 

'.0338 
.0867 
.0400 
.0433 
.0483 
.0560 
.0688 
.6766 
.1017 

JndL 

0. 

.000167 
.OOOlA 
.000184 
.000166 
.000167 
.000350 
.000167 
.600183 
.060167 
.660033 

0. 

.600088 
.000017 
.000033 
.000034 
.00u066 
.000084 
.00(1033 
.000033 
.000067 
.000833 
.006984 
.001756 
.001500 
.001338 
.001417 
.001666 
.001550 
.001460 
.001867 
.601717 
.001833 
.001833 
.661834 
.002083 
.002487 
.008338 
.0088 
.0084 
.0088 
.0633 
.0060 
.0067 
.0088 
.0117 
.0267 

IndL 

0. 

0. 

0. 

0. 

6. 

0. 

.000017 
.000017 
.000017 

IndL 
0. 

Initial  UMd. 

*".'ooooi7*" 

0. 
0. 

1 

Blaatio  limit.                   j 

•     1 

1 

1 

1 

1 

Tenafle  atrengtli.            1 

OeMral  Bummary, 

Tenalle  atreDgth  per  aqvare  inch  of  origliial  aaoUoD ponikla..  166.769 

Elastic  limit  per  aqnare  iocli  of  original aeotlim do  ...    tt^mt 

Xlon|{ation  per  iaoD  after  mptare  Ineli..    0.  I3M 

XUmgation  per  inch  onder  strain  at  elastic  lidkit do 60S6;3 

Bedoetion  in  diameter  at  point  of  mptnre do «6t 

Bedaotion  in  area  after  mpUl^^  per  oentom  of  original  aection SOi* 

Position  of  rapture ; 8".l  ftwnneek 

Ohnraeterof  broken  sarftMse granular,  80  per  cent ;  ailk  j.  29  per  csat. 

BongaUonofinehaeotiona ".07, 'MO,  ".18,  ".26*   '.12,  ".f? 
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Harks,  }i[^.g 

Diameter,  ".664. 

Sectional  area,  .26  sqnare  inch. 


Fo.  2973. 


Applied  kwds. 

Bloogitimi 

SocoeariTe 
•loogation 
pwlnoh. 

Pttmineat 

Suceessive 
set 

BMMriu. 

TotaL 

PkWtKlff. 

250 
1.250 
2,500 
8,750 
5^000 
$280 
7.500 
a750 
lOlOOO 
11,250 
12.600 
12,750 
18.000 
18,250 
18,500 
18.750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,500 
10,000 
16,500 
17,000 
17.500 
18,000 
18.500 
19.000 
19,500 
20.000 
90,600 
21,000 
21,600 
22,0(10 
22;  600 
23,000 

ASM 
24,000 
24.600 

IkZ 

28.000 
26,500 
26^780 

P^WMlff. 

1.000 
5,000 
10,000 
15,000 
20.000 
25.000 
80,000 
85.000 
40,000 
45^000 
50,000 
51,000 
02,000 
53,000 
54,000 
55,000 
06,000 
67,000 
56,000 
50,000 
00.000 
62.000 
64.000 
08.000 
68,000 
70.000 
72,000 
74,006 

78;  000 
80,000 
82^000 
84,000 
96^000 
88,000 
90,000 
92,000 
94,000 
96^000 
96,000 
100,000 
102,000 
104,000 
106,000 
107,120 

0. 

.000188 
.000317 
.000467 
.000638 
.000617 
.001000 
.001167 
.001338 
.001500 
.001067 
.001700 
.001738 

.oono7 

.001600 

.001850 

.001000 

.001988 

.001963 

.002050 

.003167 

.004617 

.000267 

.007888 

.000417 

.010833 

.012250 

.013838 

.016583 

.017500 

.019417 

.021183 

.022867 

.025200 

.027617 

.029017 

.0333 

.0367 

.0417 

.0450 

.0500 

.0550 

.0050 

.0788 

.1068 

iiicA. 
0. 

.000188 
.000184 
.000100 
.000106 
.000184 
.000183 
.000167 
.000106 
.000167 
.000107 

iOQOOSS 

.000034 
!oo0088 

ioooooo 

.OOOOjO 

IoOU050 
.000067 
.001117 
.001450 
.001050 
•     .001500 
.001584 
.004416 
.001417 
.001588 
.001750 
.001917 
.001017 
.001*^16 
.001734 
.002338 
.002317 
.002400 
.003388 
.0034 
.0050 
.0038 
.0050 
.0050 
.0100 
.0138 
.0260 

InOL 
0. 
0. 
0. 
Ol 
0. 
0. 
0. 
0. 
0. 

Jnek, 
0. 

Initial  load. 
ElMtlo  limit 

TensUe  atc«D8;th. 

Tensile  atrangth  per  Mimire  iaoh  of  orifffaal  Motton pounds..  107,120 

Xteetie  limit  per  aqwDeiaeh  of  original  section do....    58,000 

SloBxation  per  Incn  alter  mplate inoh..    0. 1350 

SlooKaUoB  per  inob  under  atrain  at  elaaUclimit do 001983 

Bedoction  in  diameter  at  point  of  mptara do 104 

Bednetion  in  area  After  mptare,  per  oentam  of  original  aeetion 83.5 

Position  of  raptare 2".80  from  necli 

Cbaraeter  of  broken  enrfaoe giaanlar,  SOperoent.;  ailky,  20  per  cent. 

Xlongatlon  of  ineb  aeoUont ^07,  ".10.  ".13.  ".28*.  ^  14.  ".00 
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HOOPGb. 


Marks,  »fi?i? 


No.  2804. 


Diameter,  ^^^564. 

SectioDal  area,  J2S  sqaare  inch. 


Appltod  loads. 

BlongrtiOD 
pOTlneli. 

SnooflMlTS 
elonntlon 
perlnoh. 

penuuBcn 

_-. 

Total. 

"""toT" 

PoiHMff. 

350 
1.260 
2,600 
8,750 
6^000 
it  260 
7.500 
8,760 
10,000 
11,250 
12,000 
12,750 
13,000 
13.850 
13.600 
18,760 
14,000 
14,250 
14.6G0 
14.750 
16,000 
15.250 
15.500 
15.750 
10,000 
10.250 
10.500 
10,750 
17.000 
17.250 
17.500 
18,000 
18,500 
lO.OCO 
19,500 
20,000 
20,500 
31,000 
21,500 
22,000 
22,600 
23,000 
23,600 
24,000 
24,600 
25,000 
25,500 
20,000 
20,500 
27,000 
27.600 
28,000 
28,500 
29.000 
29,020 

Powndt, 
1,000 
6.000 
10,000 
16,000 

30,000 
86,000 
40,000 
45,000 
50,000 
61,000 
62.000 
63.000 
64,000 
65.000 
50,090 
67.000 
68,000 
60,000 
60,000 
01.000 
62.000 
63,000 
04.000 
05.000 
06.000 
07,000 
68.000 
OP.  000 
70,000 

r2,ooo 

74,000 
70.000 
78.000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92.000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
100.000 
108,000 
110,000 
112,000 
114,000 
110.000 
110,080 

Inek. 

OL 

.000117 
.000287 
000433 
!0006B3 
.000760 
.000917 
.001083 
.001250 
.001400 
.001583 
.001000 
.001033 
.001667 
.001700 
.001733 
.001707 
.001800 
.001833 
.001807 
.001917 
.001933 
.001983 
.002017 
.002007 
.002083 
.002307 
.002583 
.003083 

! 005750 
.007750 
000083 
'.010260 
.011683 
.012917 
.014417 
.015760 
.017250 
.010083 
.020750 
.022588 
.024588 
.026583 
.028917 
.032500 
.0350 
.0383 
.0417 
.0450 
.0500 
.0607 
.0607 
.0860 
.0900 

Indk. 
0. 

.000117 
.000150 
.000106 
.000160 
.000107 
.000107 
.000100 
.000107 
.000150 
.000183 
.000017 
.000038 

:0000?3 

000033 

;000034 

.000038 

.000033 
.000034 
.000030 
.000010 
.000050 
.C00034 

000050 
;  000010 
.000284 
.000210 
.  000500 
.001000 
.001087 
.002000 
.001333 
.001107 
.001333 
.001334 
.001500 
.001333 
.001500 
.001838 
.001687 
.001833 

002000 
.002000 
.002334 
.003583 
.0025 
.0033 
.0034 
.0033 
.0050 
.0007 
.0100 
.0183 
.0050 

JndL 

OL 

JndL 
0. 

rirttiilload 
BiMtielkilt 

TensUeiiraDgtli. 

a 

0. 









General  summary. 

Tenailo  strength  per  sqimre  inch  of  orUdnal  section pounds..  116^081 

Elsstlcllmlt  per  sqnsre  inch  of  OTiginsl  section do 05^001 

Elongation  per  inch  after  rapture inch..    OlIOB 

Eloogatlon  per  inch  under  strain  at  elastic  limit do 00810 

Bednction  in  diameter  at  point  of  rupture do OM 

BeduoUon  in  areaafter  rupture,  per  centum  of  original  sectioii 81.1 

Posttioa  of  rupture ".§  fkomasek 

Ghwoot«rof$rolnnmirfiMe lino  gnnulnr,  z«di«ttac  f^om  a  dUor  moO  bmv  otBlsr 


JO  ztlc/l  ^y^eeZ  :S.J^.2tz/'le 


^oo^^C^ 


<^Ce^^zZc^ 


^Treec/v^ 


K- J^ytJi^ ^  f ^*9.^-    - 


H  Cx  No  16  50,1. 
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No.  2806. 
Marks, 'gflS' 
Diameter,  ".664. 
Sectional  area,  .26  square  inch. 


lElonntion 
perBiob. 

SooceaslTe 
perlnoh. 

Permuieni 
Mi. 

SnooeMive 
permaiiaiii 

Bamarks. 

Totid. 

Peraonm 

P<mnd§. 

250 

1,260 

2,600 

J75O 

5,000 

6.250 

7.500 

8.760 

10,000 

11,250 

12.600 

12.750 

13.000 

13.250 

18,500 

13,750 

14.000 

14.250 

14.500 

14.750 

15.000 

15.250 

15.500 

15.750 

16.000 

16.260 

16.500 

16.760 

17.000 

17,250 

17,500 

18.000 

18,600 

19,000 

10.500 

20.000 

90;  600 

21«000 

21,900 

22,000 

22.600 

S^ooo 
Seoo 

24,000 
24!500 
25,000 
25,600 
20.000 
26,600 
27.000 
27.600 
27,680 

Poundi, 
1,000 
5,000 

10.000 
15,000 
20,000 
23,000 
80,000 
85,000 
40,000 
45,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55.000 
66.000 
57,000 
58,000 
50.000 
00,000 
01,000 
62^000 
63,000 
64,000 
65,000 
06,000 
67,000 
68;  000 
60,000 
70.000 
72;  000 
74,000 
76,000 
78;  000 
80;  000 
82.000 
84,000 

80;  000 
88,000 

80,000 
02,000 
04,000 
86;  000 
08,000 
100,000 

102;  000 

101,000 
106,000 

108;  000 

110.000 
11(^700 

Ineh. 
0. 

.000117 
.000900 
.000167 
.000683 
.000800 
.000067 
.001188 
.001800 
.00:467 
.001633 
.001067 
.001700 
.001783 
.001783 
.001800 
.001850 
.001888 
.001017 
.001850 
.001883 
.002017 
.002050 
.002067 
.002133 
.002150 
.002183 
.002217 

.'010467 

.011888 

.018888 

.014667 

.016883 

.017067 

.019600 

.021833 

.028167 

.025167 

.027500 

.028007 

.0388 

.0858 

.0888 

.0438 

.0467 

.0583 

.0000 

.0700 

.0888 

.1100 

Ineh, 
0. 

.000117 
.000188 
.000107 
.000108 
.000167 
.000107 
.000166 
.000167 
.000167 
.000106 
.000084 
.000038 
.000088 
.000050 
.000017 
.000050 
.000088 

000088 
.    !000088 

!000033 
.000017 
.000066 
.000017 
.000088 
000084 
.007088 
.000500 
.000667 
.001866 
.001600 
.001834 
.001666 
.001384 
.001838 
.001838 
.001834 
.002000 
.002333 
.002167 
.003688 
.0025 
.0025 
.0050 
.0084 
.0066 
.0067 
.0100 
.0183 
.0817 

Inch. 
0. 

JndL 

0. 

Initial  IcMd. 
ElMtto  limit. 

0. 

0. 

• 

Oenaral  Bummary, 


Tenailoilmigth  per  tqnareiiMli  of  orlgiiial  section ponnds..  110,700 

SliMtio  limit  per  square  ineh  of  original  sectioii do —    67,000 

XloBffation per IncD aftermptui^ inch..    0.1583 

Xkngatkm  per  inch  under  strain  at  elastio  limit do 002217 

Bednotion  in  diameter  at  point  of  rapture do 134 

BedoGtlQii  in  area  after  raptnre,  per  centum  of  original  section 41.9 

Poaitioii  of  mptore 2".85  fh>m  neck 

Cbanwtsr  of  broken  sarfMse ilne  silky 

"   lofinohseetloM ".00.  ".18,  ".36,  ".16, 'Ml,  ".08 
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No.  2809. 
Marks,  ^^.gS' 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 


Bkmntkni 
per  Inch. 

SnooeMfve 
elongation 
per  inch. 

Permanent 
aet. 

Saccoaaive 

SaaarkB. 

TotaL 

PersqaAre 
inch. 

Poundt. 

250 

1,250 

2,600 

3^760 

6,000 

6,250 

7^600 

8,750 

10.000 

11.250 

12,500 

12.750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14.600 

14,750 

16,000 

15,250 

15,500 

15,750 

16.000 

16,250 

16,500 

16,750 

17,000 

17,250 

17,600 

17,750 

18,000 

18,600 

19,000 

19,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 

23,000 

23,500 

24,000 

24.500 

25.000 

25,600 

26.000 

26,600 

27,000 

27,600 

28,000 

28,500 

28,620 

Poundt, 

1.000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
86.000 
40.000 
46,000 
60,000 
51.000 
62,000 
63,000 
64,000 
65,000 
66.000 
67,000 
58,000 
69,000 
60.000 
61,000 
62,000 
03,000 
64,000 
63.000 
66.000 
67,000 
68,000 
69.000 
70,000 
71,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88.000 
90,000 
92,000 
94,000 
96,000 
08,000 
100.000 
102,000 
104.000 
106,000 
108  000 
110,000 
112.000 
114.000 
114,480 

IndL 
0. 

.000100 
.000267 
.000438 
.000583 
.000750 
.000917 
.061083 
.001250 
.001400 
.001567 
.OOIOCO 
.001633 
.001667 
.001717 
.001733 
.001783 
.001817 
.001850 
.001883 
.001917 
.001950 
.001983 
.002033 
.002050 
.002083 
.002133 
.002167 
.002217 
.002260 
.002300 
.008867 
.009500 
.010067 
.012167 
.013500 
.0148:0 
.010500 
.018167 
.019838 
.  021500 
.023600 
.025333 
.027500 
.029107 
.0317 
.0350 
.0400 
.0433 
.0467 
.0533 
.0617 
.0083 
.0900 
.1100 

JmA. 
0. 

.000100 
.000167 
.000166 
.000150 
.000167 
.000167 
.000106 
.000167 
.000150 
.000167 
.000033 
.000033 
.000034 
.000050 
.000016 
.000050 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000050 
.000017 
.000033 
.000050 
.000034 
.000060 
.000033 
.000050 
.006567 
.000638 
.001167 
.001500 
.001333 
.001333 
.001667 
.001007 
.001066 
.001667 
.002000 
.001833 
.002167 
.001667 
.002533 

.0050 
.0038 
.0034 
.0066 
.0084 
.0066 
.0217 
.0200 

Inch. 
0. 

IndL 
0. 

Iniiialload. 

0. 

0. 

ElaatiellBit. 

1 

I 

TenaOe  atiength.            . 

General  eummary. 

Speoiac  gravity .*. rSSOT 

Hardness 24.16 

Tenaile  strength  per  square  inch  of  original  section .peonds..  114.489 

Blaatio  limit  per  sanare  inch  of  original  section 4o  ...    7%9tB 

Elongation  per  inca  afterraptare  laoh..    OLiatt 

Elongation  per  inch  under  strain  atelastio  limit do OiWO 

Bednction  in  diameter  at  point  of  rapture da lil 

Bednetion  in  area  after  rupture,  per  centum  of  origtaial  section 33L6 

PoaMon of  rapture VtnmwtA 

Ohaneter  of  hroken  aurflMe tOkr 

"   koflnohowittona *.68,  ".«•,  ".10,  "41.  MT,** 
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Marks,  ^i%?* 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 
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AppU«d 


ToUL 


Persqiiftre 
inch. 


Elonxatioxi 
perincb. 


SoccessiTe 
eloncation 
per  inch. 


PennaneDt 
set. 


SuooeMiTo 

permanent 

set. 


Remarks. 


P&tmdt. 
250 
l.fM 
3^600 
a.  760 
5^000 
6^260 
7,500 
8,750 
10,000 
11,250 
12;  500 
12,750 
13.000 
13.250 
13,600 
18,750 
14.000 
14,250 
14,500 
14,750 
IS,  000 
16^250 
1^500 
15,750 
10,000 
10.250 
10,600 
10^750 
17,000 
17,500 
18,000 
13.500 
10.000 
10,500 
90.000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
23,600 
84,000 
24.600 
25,000 
2^500 
26,000 
20.500 
28,810 


Foynd». 
1,000 
6.000 
10,000 
1^000 
20,000 
25,000 
80.000 
35.000 
40,000 
45,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55.000 
50,000 
57,000 
58.000 
59,000 
00,000 
01.000 
82,000 
83,000 
04.000 
65,000 
66.000 
67.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
06;  000 
98.000 
100,000 
102,000 
104,(100 
106.000 
107,240 


JndL 
0. 

.000150 
.000317 
.000483 
.000650 
.000800 
.000983 
.001133 
.001317 
.001467 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001867 
.001000 
.001033 
.001967 
.002017 
.002050 
.0^12083 
.002117 
.0021&0 
.002183 


.010500 
.014833 
.012833 
.014333 
.015833 
.017667 
.010333 
.021107 
.023107 
.023500 
.028000 
.030500 


.0417 
.0407 
.0533 
.0567 
.0650 
.0783 
.1067 


Inch. 
0. 

.000150 

.000167 

.000100 

.000167 

.000150 

.00U183 

.000150 

.000184 

.000150 

.000160 

.000034 

.000033 

.000033 

.000034 

.000033 

.000033 

.000034 

.000)33 

.000033 

.000034 

.000050 

.  000033 

.000033 

.000034 

.000033 

.000033 

.003817 

.004500 

.000833 

.001500 

.001500 

.001500 

.001834 

.OOIGCO 

.001834 

.002000 

.002333 

.002500 

.002500 

.0028 

.OOJO 

.0034 

.0050 

.0066 

.0034 

.0083 

.0133 

.0284 


Inch. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tcnafleatranfi^  per  square  inch  of  original  section poands..  107,  240 

Kl«»ilo  limit  per  sqoaro  inch  of  original  section do —    60,000 

SlMigation  per  inch  aftermpturo inch..    .01200 

KloBcation  perincb  under  strain  at  elastic  limit do 002183 

jBadvetftim  in  diameter  at  point  of  raptare do  ...       .114 

Sodoctlon  in  area  after  rapture,  per  centum  of  oiiginal  section 8.64 

Portion  of  rapture ".65ftomneok 

Chfltaeter  of  broken  snrfiue tilky,  interspersed  with  fine  isrannlation 

Zlong»tioBofiiichseotioos ".31*.  ".10,  ".07,  ".06,  ".06,  ".lu 
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TESTS   OF   IBON,  STEEL,  AND   OTHEB  UATEBIALS. 


Marks,  JO  B.C. 

Diameter,  ".5C4. 

Sectional  area,  ^5  square  inch 


No.  2808. 


Applied  loada. 


TotaL 


PerMQitfe 
inch. 


Elongatioii 
per  inch. 


Suoceesive 
eloDsaUon 
per  Inch. 


Permanent 

Mt 


SaooenlTe 
permanent 

set 


PowmU. 
250 
1.250 

2,500 
3,750 
5,000 
0.250 
7,500 
8,750 
10,000 
11.250 
12,500 
12,760 
13,000 
13,250 
13,600 
13,750 
14,000 
14,250 
14,600 
14,750 
16,000 
15.250 
15,500 
05,760 
10,000 
10^250 
10,500 
16^750 
17,000 
17,260 
17,600 
18,000 
18,600 
10,000 
10,600 
20,000 
20,500 
21,000 
21,600 
22,000 
22,600 
23,000 
23,500 
24,000 
24.600 
25,000 
25,500 
26,000 
26,600 
27.000 
27,500 
28,000 
28,020 


POttlKb. 

1,000 
6,000 
10,000 
16,000 
20,000 
25,0)0 
30,000 
85.000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
64^000 
55,000 
58,000 
57,000 
58.000 
68,000 
00,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66.000 
07,000 
68,000 
69,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
90.000 
92,000 
04,000 
90,000 
98,000 
100,000 
102,000 
104.000 
lOb,  000 
108,000 
110,000 
112. 000 
112,080 


0. 

.000117 
.000260 
.000433 
.000583 
.000750 
.000017 
.001083 
.001260 
.  001417 
.001600 
.001633 
.001650 
.001683 
.001717 
.001750 
.001783 
.001817 
.001850 
.001883 
.001917 
.001950 
.001083 
.002017 
.002060 
.002083 
.002117 
.002150 
.  C02183 
.007333 
.008667 
.  010167 
.011500 
.012833 
.014167 
.015667 
.  017aT3 
.019000 


.024667 

.026833 

.029167 

.0333 

.0358 

.0400 

.0433 

.0483 

.0533 

.0600 

.0700 

.0917 

.1000 


IneK 
0. 

.000117 
.000133 
.000183 
.000150 
.000167 
.000167 
.000166 
.000167 
.000167 
.000183 
.000033 
.000017 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
,000034 
.000033 
.000033 
.000034 
.000033 


.000084 

.000033 

.000083 

.005160 

.001834 

.001600 

.001333 

.001333 

.001334 

.001600 

.001066 

.001667 

.001833 

.002000 

.001834 

.002166 

.002334 

.004133 

.0025 

.0042 

.0033 

.0050 

.0050 

.0067 

.0100 

.0217 

.0063 


Inch, 


Inch. 


Initialload. 


Elaaticlimit. 


Tenaile  atrength. 


General  summary. 

Tensile  strenKth  per  square  inch  of  original  section povnds..  llX9t6 

Blasticlimit  per  sqnare  inch  of  original  section 4o  ...    9^^ 

Klongation  per  inch  after  rapture inch..    OilSSS 

Elongation  per  inch  under  strain  at  elastic  limit do OttlA 

Bedootion  in  diameter  at  point  of  rupture do  ...      -W 

BedncUon  in  area  after  mpturti,  per  centum  of  original  section 31.2 

Position  of  rupture l|'*ft«mnc«k 

Character  of  hroken  s ii r f ace ttlir 

Blongation  of  inch  sections , '.05,  ",0(^  ".Ot^  ".12,  ".SJ*. '^  U 


TESTS  OF   IBON,  STJSEL,  AND   OTHEB  MATEBIALS. 

No.  2809. 
Marks,  ^^^,^ 
Diameter,  ".564t. 
Sectional  area,  .25  sqaare  inch. 


627 


Applied  kwdik 


TotaL 


Per 


reqiuure 
inob. 


IDonntion 
periQoh. 


Saeoesaiye 
eloDgstion 
per  inch. 


PemiAneiit 


SttooeasiTe 
permanent 


Bemarka. 


260 
1,250 

8,750 
ft»000 

6^250 
7,600 
8,750 
ROOO 
11.2S0 
12.600 
12.750 
13,000 
13.250 
18,500 
13,750 
14,000 
14.260 
14,500 
14.750 
lA^OOO 
IS.  350 
15.600 
16.760 
18,000 
18.2S0 
10,500 
lOkTSO 
17,000 
17,500 
18»000 
18,500 
19.000 
10,500 
20.000 
20,500 
21.000 
21,500 
22,000 
23,500 
28,000 
28,500 
24,000 
24,600 
28,000 
25^600 
28,000 
28,500 
27,000 
27,140 


1,000 
6,000 
10,000 
15,000 
20,000 
28^000 
80,000 
86^000 
40,000 
46,090 
50.000 
61.000 
52,000 
58,000 
64.000 
66,000 
58,000 
67,000 
68,000 
50.000 
00,000 
61,000 
82.000 
83,000 
64.000 
66,000 
88,000 
87,000 
68;  000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
80^000 
88^000 
90.000 
93,000 
94,000 
98;  000 
98.000 
100.000 
102.000 
104,000 
106,000 
108,000 
108;  560 


.000100 
.000250 
.000417 


.000767 


.001100 
.001288 
.001450 
.001000 
.001633 
.001700 
.001717 
.001750 
.001783 
.001817 
.001850 
.001883 
.001917 
.001050 
.001963 
.002017 
.002087 
.002100 
.002133 
.002183 


Inch. 
0. 

.000100 
.000150 
.000167 
.000183 
.000107 
.000183 
.000160 
.000183 
.000107 
.000150 


Inch, 


Initial  load. 


.000017 
.000033 


.000033 
.000034 
.000038 


.000034 


.000833 

.011333 
.012500 
.014000 
.015500 
.017000 
.018687 
.020887 
.022887 
.024833 


.000050 
.000817 
.000833 
.001600 
.001187 
.001600 
.001500 
.001500 
.001687 


ElasUolindt 


.0387 


.0633 
.0«00 

.0700 
.0867 
.1067 


.002168 
.002167 
.002500 
.002500 
.0047 


.0083 
.0087 
.0100 
.0167 


Tensile  strength. 


General  Bummarg, 

SpeeillAgraTtty 7.8612 

Haxdneiia -^ 23.30 

Tensile  atrength  per  square  inch  of  original  section pounds..  108,580 

Blaatle  Umit  per  sqoare  inob  of  original  seotion do 68,000 

XlongatkMi  per  incn  after  rupture inch..    0.1450 

Xloniaikm  per  ineb  under  strain  at  elastic  limit do 002183 

Bedaetlon  in  diameter  at  point  of  rupture do 134 

Bednetion  in  area  after  rupture,  per  centum  of  original  section 41.9 

Posltioa  of  rupture 2''.4  from  neck 

Cbaraoterof  broken  surfsce -. silky 

Boagrtion  qf  inch  secUona : ".10.  ".25',  ".25%  ".12,  ".09,  ".06 
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TESTS   OF  IBONy  STEEL^  AND   OTHER  MATEKIALS. 


HOOPG*. 

Exterior  diameter,  2fy'M, 
luterior  diameter,  13'^0. 

No.  28^1. 
Marks,  ^i^,? 
Diameter,  '',564. 
Sectional  area,  .25  sqaare  inch. 


AppUeJ  loads. 

ElonffftUon 
per  incb. 

Saccemive 
elongation 
ptrruioh. 

Ponnanent 

Socoeaaive 
permaneBt 

set. 

1 

ToUl. 

Per  »qiiar« 
inota. 

BemvlEa. 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6.250 
7,500 
8,760 
10,000 
11,250 
12,500 
12,750 
13.000 
13,250 
13,500 
•13,760 
14,000 
14.250 
14,500 
14,750 
15,000 
16,2.50 
16,600 
15,750 
16.000 
16.260 
16,600 
16,750 
17.000 
17,250 
17,500 
18,000 
18,50i» 
19.000 
19,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24.500 
25.000 
25.500 
26,000 
26.600 
27,000 
27,500 
28,000 
28.500 
29.000 
29,040 

Pounds. 

1,000 

5,000 
lU.OOO 
15.0U0 
20,000 
25.000 

:io,ooo 

85,000 
40, 000 
45,000 
60,000 
61.000 
62,000 
63.000 
64,000 
66,000 
66,000 
67,000 
68,000 
69.000 
60.000 
61,000 
62,000 
63,000 
64,000 
05.000 
66.000 
67,000 
68.000 
09,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 
84.000 
86,000 
88,000 
90.000 
92.000 
94.000 
96.000 
98,000 
100.000 
102,000 
101,000 
•106.000 
108.000 
110, 000 
112.000 
114,000 
110,000 
116,100 

Inch. 
6. 

.000150 
.000317 
.000483 
.0U1I650 
.000817 
.000983 
.001150 
.001317 
.0U1467 
.0016J3 
.0016^3 
.001733 
.001767 
.001800 
.001833 
.001807 
.0O19U0 
.001933 
.001U67 
.0011183 
.002017 
.002030 
.002083 
.002133 
.002150 
.002217 
.002250 
.002367 
.002783 
.003533 
.005838 
.007750 
.009000 
.010350 
. 011867 
.013417 
.015000 
.016583 
.018338 
.020000 
.021017 
.024000 
.026000 
.028333 
'  .030067 
.0.33 
.0367 
.0417 
.0483 
.0517 
.0550 
.0667 
.0000 
.1017 

Jneh. 
0.              1 
.000150 
.000167 
.00U166 
.000107 
.000167 
.000106 
.000167 
.00U167 
.0OU150 
.000106 
.000050 
.000050 
.000034 
.000033 
.000033 
.0OUU34 
.000033 
.000033 
.000034 
.000016 
.000034 
.000033 
.000UJ3 
.000050 
.000017 
.000067 
.000033 
.000117 
.000416 
.000750 
.002300 
.001917 
.001250 
.001350 
.001517 
.001560 
.001583 
.001583 
.001750 
.001667 
.001917 
.002083 
.002000 
.002333 
.002334 
.002633 
.0034 
.0060 
.0066 
.0034 
.0033 
.0117 
.0233 
.0117 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inok. 

6. 

Initial  kwd. 

, 

1 

1 

1 

' 

1 

EUaUe  limit. 



1 

1 

1 

1 

1 

1 

1 

' 

1 

1 

1 

1 

I 

• 

1 

1 

, 

Teaaile  atnaglb.           1 

GeHoral  aummarif. 


Tenailo  atrenicth  per  square  inch  of  orlsinat  section ^ 

Elaatlo  limit  per  sauare  inch  of  original  aeotlon do 

Elongation  per  Inon  after  rupture Ineh. 

Elongation  per  inch  under  atrain  at  elaatio  limit do... 

Bednctlon  in  diameter  at  point  of  rupture    t do.... 

Beduotion  in  area  after  rupture,  per  oentnm  of  original  aeotlon m.« 

Poaitlon  of  rupture ".87  from  &«*■ 

Character  of  broken  anrface » Ane  granular;  tUkyc 

~ .'M0.".11,".W.^U,^» 


.144 


Eloagatioii  of  inoh  motimia ...., 


«•«•«•••«•••••• *«•« 
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No,  2852. 
Marks,  ^i?^?? 
Diameter,  '/.5(>i. 
Sectional  area,  .25  square  inch. 


EloDffatioD 
per  liich. 

Socoensivo 
eloD^ation 
p«r  luch. 

Permanent 
set. 

Saccensive 

permanent 

set. 

EemarlEt. 

Total 

Per  sqnare 
inch. 

Pounds. 

250 

1,250 

2,500 

3,750 

5.000 

6.250 

7,500 

8.750 

10, 000 

11,250 

12,500 

12.750 

13,000 

13,250 

13,500 

13.750 

14,000 

14,250 

14.600 

14,750 

15,000 

15.250 

15.500 

15,750 

16.000 

16,250 

16,500 

16,750 

17,000 

17.250 

17,500 

18.000 

18,500 

19.000 

19.500 

20.000 

20,500 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25,000 
30,000 
35.  000 
40,000 
45,  000 
SO.  000 
51,000 
52,  ((00 
5;<,000 
54.000 

55,  Ol'O 

56,  OCO 

57,  000 
5S,  000 
50.  000 
60.000 
61,  000 
62, 000 
63,000 
64,000 
65,000 
60,000 
67,000 
68,000 
60. 000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
8t.O0O 
F6,000 
88,000 
00.000 
92,  OCO 
94,000 
96,000 
98,  OOO 

loo.  000 
102, 000 
104,000 
106,000 
108,000 
110.000 
112,000 
114,000 
116,006 
118,000 
118,400 

Inch. 
0. 

. 000133 
.000317 
.000483 

.  ooo*j:o 

.000817 
.  000983 
.0U1150 
.Oyl317 
.001500 
.001067 
.  OU1700 
.  001707 
.00.800 
.001803 
. 001867 
.001917 
.001950 
.  001083 
.002017 
.  002050 
.  002083 
.002133 
.002167 
.002183 
.002217 
.  002300 
.  002333 
.  002433 
.OOj050 
.004333 
.  005850 
. 007250 
.008667 
.  000ftJ3 
.  01125C 
.012833 
.  014367 
.015833 
.  0173.J3 
.  019000 
. 020667 
.022483 
.  0243:j3 
. 026250 
.028C67 
.  030667 
.0333 
.0367 
•     .0400 
.0450 
.0500 
.0550 
.0650 
.0850 
.0983 

Jnch. 
0. 

.  000133 

.000184 

.000166 

.000107 

.000167 

.000166 

.000167 

.00U167 

.000183 

.000167 

.000033 

. 000067 

.000033 

. 000033 

.0^,0034 

. 000050 

. 000033 

.  000033 

.  00  »034 

.0t0033 

.000033 

. 000050 

.000034 

.000016 

.000034 

.000083 

.000033 

.000100 

. 000617 

.001283 

.  001517 

.001400 

.  001417 

.001166 

.001417 

.001. '>83 

.001534 

.  001466 

.C01500 

.001667 

.0;)16u7 

.001816 

.001850 

.001017 

. 002417 

.  0021  00 

.002633 

.0034 

.  0033 

.0050 

.  0050 

.0050 

.0100 

.  0200 

.0133 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

... 

'     21,000 

21,600 
22. 000 
22,5C0 
23.000 
23.500 
2),  000 
24.-^00 
25,000 
25,500 
26,000 
26,500 
27,000 
27,600 
28.000 
28,500 
29.000 
29.500 
29.600 

• 

General  tummary. 

Tensile  strength  per  square  inch  of  original  section  ponnds..  118,400 

Elastic  limit  per  sqnare  inch  of  originiu  section do —    67,000 

Elongation  i>er  inch  after  mptare inch..    0.1300 

Elongation  per  inch  under  strain  at  elastic  limit do  ...  .002333 

Redaction  in  diameter  at  point  of  rapture do 124 

Redaction  in  area  after  rapture,  per  centum  of  original  section 39.2 

Poeition  of  rupture 2"  from  neck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  inch  sections "09,  ".29*,  ."14,  ".10,  ".08,  ".08 

n.  Ex.  16 34 
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No,  2853. 

Marks,  iJ?;S 

Diameter,  ''.665. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

EIoDffatioD 
per  inch. 

Succesaire 
eIon{;atioii 
per  inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

: 

Totol. 

Per  square 
inch. 

Bemarks. 

1 

Pound*. 
2.-0 
1.250 
2,500 
8,750 
6,000 
6.250 
7,500 
8,750 
10,000 
11.2>0 
12.500 
12,750 
13,000 
13. 250 
1.1.600 
13, 750 
14,000 
14,250 
14.500 
14,750 
15,000 
15,  250 
15,500 
15.750 
16,000 
18,250 
16,500 
10,750 
17.000 
17,250 
17,500 
18,000 
IS.  500 
10,000 
10,600 
20,000 
20,600 
21,000 
21.600 
22, 0  JO 
22,600 
23, 000 
23,600 
24,000 
24.600 
25,000 
25.600 
20,000 
26,600 
27,000 
27,600 
28,000 
28,600 
29, 000 
20,280 

Pound*. 

l.ODO 

5.000 
10,000 
15.000 
2'>,  000 
25,000 
30, 000 
35,000 
40,000 
45,000 
60,000 
51,000 
62,000 
61,000 
64.000 
65,000 
66.000 
67.000 
58.000 
69, 000 
60,000 
61,0J0 
62,000 

«:j,ooo 

64,000 
65,000 

66,  too 

67,  OCO 
65,000 
09,000 
70,0.K) 
72.000 
74,000 
76,000 
78.000 
80,000 
82,  OOO 
84,000 
88,000 
88,000 
00,000 
02.000 
04,000 
06,000 
08.  COO 

100,000 
102, 000 
104.000 
H)6,  Of)0 
108, 000 
110,000 
112,000 
114,000 
116, 000 
117,120 

Lieh. 
0. 

.000150 
.  00033;i 
.  000500 
.  0001:67 
.00l'833 
.001000 
.001167 
.001333 
.001483 
.  001650 
.001683 
.001733 
.001767 
.  OOIKOO 
.001833 
.001883 
.001000 

.  ooiono 

.  001983 

. 002000 

.002050 

.002117 

.002150 

.002183 

.00-2217 

,00*2267 

.  002317 

.003183 

.004700 

. 005500 

. 007000 

.  008:>33 

.000833 

.011150 

.0127(K) 

.014217 

.015667 

.  017233 

.018667 

.020300 

.  022183 

. 024033 

.020000 

. 028333 

. 030667 

.0333 

.0367 

.  0400 

.0450 

.  0500 

.0550 

.0033 

.0787 

.0067 

Inch. 
0. 

.00111.50 

.00)163 

.000167 

.000167 

.0  0160 

.000167 

.000167 

.000166 

. 000150 

.000167 

.000033 

.000050 

.000034 

.000033 

.000033 

.  000050 

.000017 

.000060 

.000033 

.000017 

.000050 

.  (H)0067 

.000033 

.000033 

.000034 

.000050 

.000050 

.000866 

.001517 

.000800 

.001500 

.001633 

.  001*300 

.001517 

.001360 

.001517 

.0)1450 

.001566 

.001434 

.0016  53 

.001800 

.001850 

.001067 

.002333 

.002334 

.002633 

.0034 

.0033 

.0050 

.0050 

.  0050 

.0083 

.0134 

.0200 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

0. 

! 

Initial  lowl.                  ' 

1 

1 

SlasUoUmit. 

TensUestiVDffth. 

General  summary. 

Specific  gravity 7^ 

Hardness y*' 

Tensile  strength  per  square  inch  of  oricinal  section poands..  ^l'*^-^ 

Elastic  limit  per  square  inch  of  origiii.u  section do....   C?'*!. 

Elongation  per  inch  after  rupture inch..   J'J^'*: 

EIon;;ation  per  inch  under  strain  at  elastic  limit do W«^'' 

Bednction  in  diameter  at  point  of  rupture  do —      J'^ 

deduction  in  area  after  rapt  ore,  per  centum  of  original  section ^-* 

PosiUon  of  rupture    l".4fk«B»«t 

Character  i  f  brolcen  surface silky,  InterspeTsed  with  fine  gtuotstMB 

Elongation  of  inch  sections ''.12,"a6*, ''.11,".U".»J.'* 


JO  z7tcA.iS^&eZ^  :S.  Z.  JSx/Ze 


^oop  C  7 


^jr&ec/i^ 


t;^Sz^^2<9 


^ Zo,J^ ^ 
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No.  2791. 
Marks,  'l^\f 
D   r  jDiameter,  ".664. 
•"^'^  Sectional  area,  .25  square  inch. 


^ 


.ji^ 


Sw/ 


AppUed  loads. 

Elongation 
per  inch. 

Saccensive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
incli. 

Pmrnda. 
250 
1.2.50 
2,500 
3,750 
6,000 
6.250 
7,500 
8,7.50 
10, 0(  0 
11,250 
12,500 
12,760 
13,000 
13,250 
13,500 
13.750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.250 
15,500 
15,750 
16.000 
16,250 
16,600 
16,756 
17,000 
17,250 
17,500 
17,750 
18,000 
18,500 
19,000 
10,500 
20,000 
20.500 
21.0u0 
21.500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
25,000 
25,500 
26.000 
26.600 
27.000 
27,500 
28.000 
28,600 
20,000 
20,190 

Pounds. 
1,000 
5,000 
10,000 
15, 000 
20. 0.0 
2.-.,  000 
30, 000 
35,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53,000 
64.000 
65,000 
56,000 
67,000 
68  000 
59,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65.000 
66,000 
67,000 
65,000 
69,000 
70.000 
71,000 
72,000 
74,000 
76,000 
78,000  ' 
80,000 
82,000 
81,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100,000 
102,000 
104.000 
106,000 
108,000 
110,000 
112,000 
114.000 
116.000 
116, 7tI0 

Inch. 
0. 

.000100 
.000283 
.  000433 
.  000617 
.000783 
. 030950 
.001117 
.0012&'J 
.001433 
.001617 
.001650 
.00l(S83 
.001717 
.001750 
.001767 
.001817 
.001850 
.001883 
.001017 
.001967 
.002000 
.002050 
.002067 
.002117 
.002150 
.002200 
.002233 
.002317 
.002383 
.002550 
.002717 
.003050 
.004717 
.006333 
.007888 
.009250 
.010883 
.012560 
.014217 
.015833 
.017833 
.010633 
.021667 
.0250 
.0283 
.0300 
.0833 
.0350 
.0400 
.0433 
.0483 
.0533 
.0633 
.0800 
.0083 

Inch. 
0. 

.000100 
.000183 
.0  0150 
.0J0184 
.000166 
.000167 
.000167 
.000166 
.000150 
.000184 
.000033 
.001K)33 
.000034 
.  0C0.)33 
.000017 
.000050 
.000033 
.000033 
.000034 
.00  050 
.000038 
.000050 
.000017 
.000050 
.000033 
.000050 
.000033 
.000084 
.000066 
.000167 
.000107 
.000333 
.001667 
.00?  666 
.001550 
.001867 
.001633 
.001667 
.001667 
.  001616 
.002000 
.002000 
.001834 
.003333 
.0033 
.0017 
.0033 
.0017 
.0050 
.0033 
.0050 
.0050 
.0100 
.0167 
.0183 

Inch. 
0. 

-.000017 
-.000017 
-.000033 
-.000033 
-.000033 
-.  000J33 
-.000033 
-.000033 

Inch. 

0. 
-.000017 

0. 
-.000016 

0. 

0. 

0. 

0. 

0. 

Initial  load. 

Elasticlimit. 
Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnaro  inch  of  oriffixkal  section ponnds..  116^780 

Elastic  limit  per  Sana' e  inch  of  original  section do...    69,000 

Elongatioo  per  inch  after  raptore  — inch..    0.1063 

E.ongatioD  per  inch  under  strain  at  elastic  limit do 002383 

Bednction  in  diameter  at  point  of  mptnre do 051 

Bedaction  in  area  after  raptore,  per  centom  of  original  section 18,3 

P  sitionof  mptoPB ".6  from  neck 

Character  of  twniken  •nrfaoe granalar 

Elongati  n  of  inch  :4ectiona ".06,  ".09,  ".08,  ".09,  ".12.  ".21* 
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TESTS   OF  IRON,  STEEL,  AND  OTHER  MATEBIAIiS. 


Marks,  >^?tg' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch, 


No.  2792. 


Applied  loads. 

Elonsation 
per  inch. 

Successive 
eloDffation 
perlnch. 

PenuMient 
set. 

Sucoessive 

pennanent 

sot. 

Bemarks. 

TotEl. 

Per  square 

Poundt. 

250 

1.250 

2.  500 

3  750 

.'i.ooe 

0,250 
7^500 
'«,750 
lO.'OOe 
11,250 
]2,«00 
12,750 
13.<K)0 
13,230 
lJi,500 
13,750 
14,000 
14,250 
14,500 
14,750 

15:500 
16,000 
1G,500 
17,000 
17,500 
18, 000 
18,500 
10,000 
19,500 
20, 000 
20, 500 
21,000 
21.500 
22,000 
22,600 
23. 000 
23.500 
24,000 
24,500 
25, 000 
25, 500 
26,000 
26.500 
27.000 
27.120 

Peundt. 
1.000 
6.000 
10, 000 
15.000 
20,000 
25,000 
30,000 
35.000 
40, 000 
45,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55.000 
56.000 
57. 000 
68,000 
69,000 
60.000 
62,000 
64,0C0 
66.000 
68.000 
70,000 
72, 000 
74,000 
76.000 
78.000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
02,000 
04,000 
96,000 
98, 000 
100,000 
102, 000 
104,000 
106, 000 
108,000 
108,480 

Inch. 
0. 

.000150 
. 000317 
.000483 
. 000650 
.000800 
.000967 
.001160 
.001317 
.001450 
.001667 
.001700 
.001733 
.001783 
.001833 
.001917 
.002117 
.  002317 
.002750 
.002967 
.003467 
.004667 
.  006000 
.007167 
.008500 
.010000 
.011500 
.013000 
.014500 
. 016333 
.  017667 
.  019667 
.  021333 
.023000 
.025000 
.0283 
.0317 
.0350 
.0383 
.0433 
.0467 
.0500 
.0567 
.0687 
.0838 
.0083 

Inch. 
0. 

.000150 
.000167 
.000166 
. 000167 
.  000150 
.000167 
.000183 
.000167 
.000138 
.000217 
.000033 
.000033 
.000050 
.000050 
.000084 
.000200 
.000200 
.000433 
.000217 
.000500 
.001200 
.001333 
.001167 
.001333 
.001500 
.001500 
.001500 
.001500 
.001833 
.001334 
.002000 
.001666 
.001667 
.002000 
.0033 
.0034 
.0033 
.0033 
.0050 
.0034 
.0033 
.0067 
.0100 
.0166 
.0150 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 
Elastic  limit 

TensUe  strengtk 

1 

General  summary, 

TeDsile  strenj^b  per  square  inch  of  oriclnal  section pounds..  W^ 

Elastic  limit  per  square  inch  of  originu  section do 54)000 

Elongation  per  inch  after  rupture inch..    Ml'^ 

liloDgatlon  per  inch  under  strain  at  elastic  limit do 60183S 

Seduction  in  diameter  at  point  of  rupture do ^ 

Bednction  in  area  after  rupture,  per  centum  of  original  section W.0 

Position  of  rupture l|«ftwnii«* 

Character  of  broken  surface granular;  sUln^  oeoter 

Elongation  of  inch  sections ".0«,".0«»".08^".11,''.26»,".18 


TESTS   OF   IRON,  STEEL,  AND   OIHEB   MATERIALS. 
No.  2793. 


53$ 


Marks,  ^3%^'^' 

Diameter,  ^'.564.  * 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Poundi. 
250 
1,260 
2,600 
8,750 
6,000 
0,250 
7,600 
8,750 
10.000 
11,250 
12,600 
12,750 
13,000 
13,260 
13.600 
13.750 
14.000 
14,260 
14,600 
14,750 
15,000 
16,250 
16,500 
16^750 
16.000 
16.250 
10,600 
10,750 
17.  OOO 
17.250 
17,600 
18»000 
18»S0O 
19.000 
10,500 
20,000 
20,600 
21,000 
21.500 
22.000 
22,500 
23,000 
23.600 
24,000 
24,600 
25,000 
25,600 
20,000 
20,606 
27.000 
87,600 
28^000 
28.500 
29,000 
29,200 


PeraqoATe. 
inch. 


Pounds. 

1.000 

5.000 

10.000 

16.000 

20,000 

25,000 

30,000 

35.000 

4().000 

45.000 

^.000 

51,000 

52.000 

53.000 

54,000 

55.000 

56,000 

67,000 

58,000 

69.000 

60.000 

61,000 

62,000 

63.000 

61,000 

05.000 

66.000 

67.000 

68.000 

69.000 

70,000 

72,000 

74,000 

70,000 

78,000 

80,000 

82,000 

84.000 

80. 'HM 

88,000 

90.000 

92.000 

91.000 

96,000 

98,000 

100,000 

102,000 

104,000 

106^000 

108,000 

110,000 

112.000 

114,000 

116.000 

117,040 


£loiicatioD 


per  inch. 


Inch. 
0. 

.000117 

.000267 

.000433 

.0006.0 

.  000767 

.00U950 

.001:00 

.001267 

.  00U:)3 

.  0(J1COO 

.001617 

.001667 

.0017(»0 

. 001760 

.001783 

.001817 

.C01850 

.001883 

.001917 

.001950 

.001983 

.002033 

.002067 

.  002117 

.002107 

.002233 

.002333 

.002633 

.002767 

.003167 

.004500 

.006167 

.007667 

.0090:0 

.010667 

.012167 

.013333 

. 015167 

.016667 

.018667 

.020500 

.0J2500 

.024500 

.026500 

.0300 

.0333 

.03fl7 

.0400 

.0450 

.0500 

.0350 

.0650 

.0783 

.1083 


Successive 

elongation 

per  inoli. 


Permanent 
set. 


Inch, 
0. 

.000117 
.000150 
.000166 
.000167 
.000167 
.000183 
.000150 
.000107 
.000166 
.000167 
.000017 
.000050 
.00('033 
.000050 
.000033 
.090034 
.0J0633 
.000033 
.000031 

.oooa'u 

.  00U033 

.000050 

.000034 

.000050 

.000050 

.000066 

.000100 

.000200 

.0U0234 

.000400 

.001333 

.001667 

.001500 

.001333 

.001667 

.001500 

.001166 

.001834 

.001500 

.002000 

.01833 

.002000 

.002000 

.002000 

.0035 

.0033 

.0034 

.0033 

.0050 

.0050 

.0050 

.0100* 

.01:^ 

.0800 


iMh. 

0. 

-.000017 
—.000033 
r-.  000033 
-.000033 
—.009033 
—.000033 
—.000033 
—.000050 


Successive 

permanent 

set. 


Inch. 
0. 

-  .000017 

-  .000016 
0. 

0. 
0. 
0. 
0. 

-  .000017 


Remarks. 


Initial  load. 


Blastic  limit 


Tensile  stxen^h. 


General  eummary. 

Speoiflc  gravltj 7.8452' 

^rdaeas 27.1« 

-  .     -     _  -         .  117.040 

66,000 

0: 11!50 

.002233 

074 


Tensile  strength  per  sqnare  inch  of  orfsinal  section pounds., 

Elaaticlimit  per  square  inch  of  original  seciion do... 

Elongation  per  incn  after  mptnre inch.. 


nongation  per  inch  under  atrain  at  elastic  limit do.. 

Bednction  in  diameter  at  point  of  mptare do.. 

Bednction  in  areaafter  mptnre,  per  centum  of  original  section 24. 6 

Position  of  mptnre  .y ".7  from  neck 

Character  of  broken  surface granular,  radiating  from  a  dull  spot  at  circumference 

Elongation  of  inch  sections *".22, '.12,  ".09,  ".11,  ".11,  ",10 
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TESTS   OP  IBON,  STEEL,  AND   OTHEB   MATERIALS. 


No.  2951 
Marks,  ^^ff 
Diameter,  ''664. 
Sectional  area,  .25  square  inch. 


Applied  loftds. 


Totnl. 


PottYUf*. 

250 
1,250 
2,500 
3,750 
5,000 
6.2:0 
7,600 
8.750 
10.000 
11.250 
12. 5C0 
13,750 
15,000 
15.250 
15,500 
15,750 
10, 0(10 
10,250 
16.500 
10,750 
17.000 
17,250 
17.500 
17,  7:»o 
18.000 
18.250 
18.500 
18.750 
19,000 
10,600 
20,  COO 
20.  500 
21.000 
21. 500 
22, 000 
22,500 
23,000 

23,  500 
*J4. 000 

24.  5i0 
2:»,  000 
25, 600 
20, 000 
2^500 
27.000 
27.500 
28,000 
28.500 
28,030 


Persaoare 
tncQ. 


PoundM. 
1,000 
5.  COO 
10,000 
15,000 
20.000 
25.000 
30.010 
86,000 
40,000 
45,0C0 
50,000 
55,000 
60.000 
61,000 
63,000 
63,000 
04,000 
65.000 
66.000 
67.000 
68,000 
60,000 
70,0i0 
71, 000 
72,000 
73,000 
74,0C0 
75,000 
76,000 
78, 0(>0 
80,000 
82,000 
84.000 
86. 000 
88.000 
00,000 
02,000 
04  400 
06.000 
08,000 
100. 000 
102.000 
104. 000 

iC6.noo 

108,000 
100  000 
112, 000 
114,000 
115,  720 


Eloiifc»tioii 
per  inch. 


Inch. 
0. 
.000100 
.000300 
.000467 
.000633 
.000800 
.0(>0967 
.  001133 
.001310 
.001467 
.001607 
.001833 
.002000 
.  002033 
.0(»2067 
.002067 
.002133 
.002167 
.  002238 
.002267 
.  C02333 
.002367 
.002433 
.  002567 
.002833 
.  003267 
.004167 
.  00:067 
.000067 
.008000 
.010000 
.011767 
.013400 
.OI50(.0 
.017100 
.010000 
.020667 
.02:833 
.024833 
.027367 
. 030000 
.032507 
.036000 
.0400 
.0433 
.0500 
.0600 
.0700 
.1033 


SncoeBsive 
elongation 
per  inch. 


Permanent 
set 


Inch. 

0. 
.000100 
.000200 
.  0C0167 
.0(0166 
.000167 
.000107 
.000166 
.000167 
.000167 
.000200 
.000166 
.000167 
.000033 
.000034 

0. 

.000066 
.000034 
.000066    ' 
.000034    I 
.000066 
.  000o:{4    > 
.000066 
.000134    1 
.000266    I 
.000434    I 

.ooog(.o   ' 

.000900     i 

.001000 

.00t9:»     I 

.002000 

. 001767 

.001633 

.001600 

.002100 

.001900 

.001667 

.002166 

.002000 

. 002534 

.002033 

.  002567 

.003433 

.0010 

.0033 

.0067 

.0100 

.0100 

.0333 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooeaslTe 
permanent 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit 


Tenbile  strength. 


General  summartf. 

Tensile  strength  per  square  inch  of  original  section pounds.,  llji^j 

Elastic  limit  per  square  inch  of  original  section do....    •°«2J 

Elongation  per  inch  after  rupture inch..    J;*^ 

Elongation  per  inch  under  strain  at  elastic  limit , do ,u 

Eednction  in  diameter  at  point  of  rupture « do....       •i^* 

Reduction  in  area  after  rupture,  per  centum  of  original  section ••       ^'l 

Position  of  rupture "-75  from  neck 

Character  of  broken  surface -*- granular;  •JkT  center 

Elongation  of  inch  secUona ".08»".a"»^ 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

1^0.  2952. 
Marks,  btsM 
Diameter,  ''.565. 
Sectional  area,  .25  square  iucli. 
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Applied  loads. 

EloneatioD 
per  inch. 

Saccesjiive 
eloD^atiou 
pur  inch. 

Permanent 
aet. 

Snccesslve 

permanent 

set. 

Bemarka. 

Total 

Per  aqnare 

iDCb. 

Poicndf. 
250 
1,250 
2,500 
3,750 
5.000 
6,250 
7,500 
8.750 
10,000 
11.2J0 
12.500 
13,750 
15.000 
15,  250 
15,  500 
15,750 
VI,  000 
16,250 
16,500 
16.750 
17.000 
17,250 
17,500 
17.750 
18.000 
18,250 
18,500 
19.000 
10,500 
20.000 
20.500 
21,0C0 
21,500 
22,000 
22,500 
23.  000 
23.500 
24.000 
24,500 
23.  000 
25.500 
26,000 
26,500 
27.000 
27,500 
28,000 
2c,  500 
28,540 

Pound$. 

1.000 

5,000 

10,  rOO 

15,000 

20,000 

25.000 

30, 000 

35,000 

40,000 

45.000 

5a.  COO 

55.000 

60,000 

61, 0<»0 

62,000 

63,  (00 

64.000 

65,000 

66,0U0 

67,000 

68,000 

69,000 

70,OftO 

71,000 

72,000 

73.000 

74.000 

76,  WO 

78.000 

80,000 

82,000 

84,000 

86.010 

8ri,000 

9i»,000 

92.000 

94,000 

OCl'OO 

98.000 

100,000 

102,000 

104.000 

100,000 

108,000 

110,000 

112. 000 

114.000 

114,  ICO 

Tneh. 
0. 

.000133 
.  0(;0300 
.000407 
.  0^0633 
. 000767 
.000967 
.001133 
.001333 
.  001467 
. 001667 
.001800. 
.002000 
.002033 
.002067 
.002100 
.002133 
.  002167 
.002233 
.002267 
.002300 
.002367 
.  0026 13 
.  002900 
. 003567 
.  004IC0 
.005200 
.  0074(  0 
.000267 
.010933 
. 012667 
. 014333 
.016167 
. 018j00 
.  O2U00O 
.  0220C0 
.024333 
.  026OO0 
.  029167 
. 031867 
.035333 
.038833 
.0433 
.0467 
.0533 
.0667 
.0933 
.1033 

Inch. 
0. 

.000133 
.000167 
.  000167 
.  000106 
.  000134 
.  0.0200 
.000166 
.000200 
.010134 
. 000200 
.000133 
.000200 
.000033 
. 000034 
.000033 
.000033 
.000034 
.000060 
.  000U34 
.000033 
.000067 
.  000266 
.000267 
.000667 
.000533 
.001100 
.  002200 
.001867 
.001666 
.  001734 
.001066 
.001834 
. 001833 
.002000 
.002000 
.002333 
.  002167 
.002667 
.  002700 
.003466 
. 003500 
.004467 
.0a34 
.0066 
.0134 
.0268 
.  0100 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.. 

General  summary. 

Specific  gravity 7.8J88 

EUirdnefts 24.28 

Tensile  Btren^Cth  per  square  inch  of  original  section pounds..  114,160 

Ziftsticlimitpersaaare  inch  of  original  section do 69,000 

Elongation  per  incn  after  rupture inch..    0. 1B67 

Elongation  per  inch  under  strain  at  elastic  limit do 002367 

Rt'daction  in  diameter  at  point  of  rupture do 115 

Re<'nction  in  area  after  rupture,  per  centum  of  original  section 36.4 

Position  of  rupture I"  from  neck 

Character  of  broken  surfboe granular;  silky  center 

JSlongation  of  inch  sections .* ".09,  ".16,  ."25* 
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No.  2794. 
Marks,  ^i  Vf 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

EloDj^ratioD 
per  inch. 

Saccessive 
olonzation 
porlnch. 

Permsnent 
set. 

Sncoeseive 

permanent 

set. 

BAinarks. 

Total 

Per  square 
inch. 

P^ttfUff. 

250 
1,250 
2.500 
8,750 
6,000 
6,250 
7^500 
8^750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,600 
18.750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,260 
15,500 
15,750 
16,000 
16,250 
16,500 
16.760 
17.000 
17.250 
17.500 
17,750 
18,000 
18,250 
18.600 
19,000 
19,500 
20,000 
•  20,500 
21,000 
21,500 
22,000 
:&2,500 
23,000 
23.600 
24,000 
24,500 
25.000 
25.500 
26,000 
26,500 
27.000 
27,500 
23,000 
28,600 
29.000 
29,500 
29.820 

Pound9. 
1,000 
5,000 
10.000 
16,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45.000 
60,000 
51,000 
52,000 
53,000 
54.000 
65^000 
66.000 
57,000 
58,000 
59.050 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
67.000 
68,000 
69.000 
70.000 
71.000 
72,000 
73,000 
74,000 
70,000 
78.000 
80.000 
82.000 
84.000 
86.000 
88,000 
90.000 
92,000 
94.000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110.000 
112. 000 
114,000 
116.000 
128,000 
U9.280 

Ineh. 
0. 

.000100 
.000233 
.000400 
.000567 
.000733 
.000900 
.001067 
.001250 
.001400 
.001567 
.601000 
.001650 
.001667 
.001717 
.001750 
.001783 
.001817 
.001833 
.001867 
.001017 
.001950 
.002000 
.002033 
.002067 
.002100 
.002150 
.002200 
.002267 
.002350 
.002500 
.  002633 
.002833 
.003067 
.003433 
.004500 
.005833 
.007067 
.008583 
.010833 
.012500 
.014000 
.015667 
.017333 
.010000 
.021000 
.023000 
.025000 
.027333 
.0300 
.0333 
.0387 
.0417 
.0450 
.0500 
.0383 
.0683 
.0850 

Inch. 
0. 

.COOIOO 
.000133 
.000167 
. 000167 
.000166 
. 000167 
.000167 
.000183 
.000150 
.000167 
.000033 
.000050 
.000017 
.000050 
.000033 
.000033 
.000034 
.000016 
.000034 
.000050 
.000033 
.000050 
.000033 
.000034 
.000033 
.000050 
.000050 
.000067 
.000083 
.000150 
.000133 
.000200 
.000234 
.000366 
.001067 
.001333 
.001834 
.000916 
.002250 
.001667 
.001500 
.001667 
.001666 
.001667 
.002000 
.002000 
.002000 
.002333 
.002667 
.0033 
.0034 
.0050 
.0033 
.0050 
.0083 
.0100 
.0167 

iTieh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elasiiclimit 

TensUe  atrength. 

............ 

■ 

General  summart/. 

Tensilestrengthper  square  inch  of  original  section poanda..  119,2^ 

Elastio  limit  per  square  inch  of  original  section do...    67.  WO 

Elongation  per  iDch  after  rapture iac^..    0.0967 

Elongation  per  inch  under  strain  at  elastic  limit do... J  .OOSlY^ 

Reduction  in  diameter  at  point  of  rapture do.  Ill       .oT4 

Beduction  in  area  after  rapture,  per  centum  of  original  aeotion 1*1*       *24  6 

Position  of  rupture ''.7  from  seek 

Character  of  broken  surface granular;  aillcT  center 

Elongation  of  inch  sections ".20*,  ".09,  ".07, «  o«/"  07  "JB^ 
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Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


T,^     P.r_.^^a«. 


Elon^tion 
per  inch. 


SacoMiiive 
elongation 
per  inch. 


Permanent 
set.. 


Sacoessire 

permanent 

Bet. 


Remarks. 


250 
1.260 
2,500 
8.750 
fi.O0O 
6,250 
7.500 
a750 
10.000 
11.250 
12.500 
12.750 
13,000 
13,250 
18,500 
13,750 
14.000 
14.250 
14.500 
14.750 
15.000 
15,250 
15.  SCO 
15.750 
18.000 
18. 2)0 
18.500 
16.750 
17,000 
17,250 
17.500 
17.750 
18.000 
18.250 
18.500 
19.000 
19,500 
20.000 
20.600 
21.000 
21,500 
22,000 
22.500 
23.000 
23.500 
24.000 
24,500 
25.000 
25,500 
26.000 
26.500 
27,000 
27.5C0 
28^000 
28.500 
29.000 


Pwmdt. 
l.O-O 
5,000 
10,000 
15.U00 
20,000 
25.000 
80,000 
85,000 
40.000 
45.000 
60,000 
61.000 
52,000 
53,000 
64.000 
55,000 
56,000^ 
57,000 
68,000 
fiOlOOO 
80,000 
81.000 
82,000 
63,000 
64.000 
85.000 
60,000 
67,000 
68,000 
69,000 
70.000 
71.000 

r2,ooo 

73,000 
74.000 
76.000 
78.000 
80,0i}0 
82.000 
84,000 
86.000 
88,000 
00.  COO 
92.000 
94,000 
06.000 
98,000 
100.000 
10.'.  000 
104,000 
106,000 
108,000 
110,000 
lUOOO 
114.000 
116.000 
117,020 


IneK. 
0. 

.000133 
.000283 
.000450 
.000617 
.000783 
.000950 
.001138 
.001300 
.001487 
.001638 
.001667 
.001700 
.001783 
.001767 
.001800 
.001850 
.001867 
.001900 
.001933 
.001907 
.002000 
.002033 
.00-067 
.002117 
.002150 
.002200 
.002283 
.002283 


.002417 
.002517 
.002750 
.003033 
.003567 
.005667 
.007333 
.008500 
.010333 
.011833 
.013500 
.015167 
.016833 
.018667 
.020500 
.022500 
.024667 


.0300 
.0333 
.0367 
.0400 
.0150 
.0500 
.0567 
.0667 
.1033 


Inch, 
0. 

.000133 
.000150 
.000167 
.000167 
.000166 
.000167 
.000183 
.000167 
.000167 
.000166 


Inch. 
0. 

0. 
0. 

a 

0. 
0. 
0. 
0. 
.000017 


Ineh. 


Initial 


.000017 


.00003^ 


.000017 
.000038 
.000038 
.0000:NL 


.000038 


.000033 


.000033 

.000050 

.000050 

.000084 

.000100 

.000233 

.000283 

.000534 

.002100 

.001666 

.001107 

.001833 

.001500 

.001667 

.001667 

.001666 

.001834 

.001838 

.002000 

.002167 

.002166 

.003167 

.0033 

.0034 

.0033 

.0050 

.0050 

.0067 

.0100 

.0366 


Slastiolimit. 


Tensile  streDgth. 


C^eneral  tummary. 


Tensile  strength  per  square  inch  ot  orisinal  section . 
Klastio  limit  per  sqnare  inch  of  origins!  s(*ction. 


.pounds., 
.do.... 


117,020 
69,000 
0.135a 


.044 


Klongation  per  incn  after  mptare inch.. 

XJongation  per  inch  nnder  strain  at  elastic  limit do — 

Sedactton  in  diameter  at  point  of  mptare do.... 

Redaction  In  area  after  rapture,  per  oentam  of  original  section 15.0- 

Position  of  mptare 2"  from  neck 

Character  of  broken  sarfisce granolar,  radiating  from  a  dull  spot  at  ciroamference 

Klongation  of  inch  sections ".10,  ".17*.  ".15,  ".14,  ".16, 'MO 
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Marks,  mtJm 


No.  2796. 


7  jn.  xc  xa 

Diameter,  ^^564. 

Sectioual  area,  .25  square  inch. 


Applied  loads.. 

Elongation 
per  inch. 

Successivo 
elongation 
per  inch. 

Permanent 

SuocessiTe 

1 
Remarks.            i 

TotaL 

Per  square 
inch. 

set. 

set. 

Pounds. 
250 

i,2:.o 

2.500 
3,750 
6,000 
6,250 
7.500 
8^750 
10,000 
11.250 
12,600 
12.750 
13.000 
13,250 
13,600 
13,760 
14.000 
14,250 
14,600 
14.750 
15.000 
15,250 
15,500 
15,750 
16.000 
16. 25C 
16,600 
16.  750 
17,000 
17,260 
17,600 
17,750 
18»000 
18.250 
18,500 
19.000 
19.500 
20.000 
20,500 

21,  COO 
21,500 
22.000 

22,  500 
23,000 

23,  510 

24,  000 
24,500 
25,000 
25,500 
26,000 
26.600 
27.000 
27.500 
28.000 
28.500 
29,000 
29.500 
29.870 

Pounds. 

1,000 
6,000 
10.000 
^15.000 
20.000 
25.000 
30,  too 

jyi,ooo 

40,000 
45.000 
60.000 
51.000 
52, 000 
63,000 
54,000 
65,000 
56,000 
67,000 
68,000 
59,000 
60,000 
61,  OCO 
62.003 
63.000 
61,000 
65,000 
66,000 
67.000 
68.000 
60.000 
70.000 
71,000 
72.000 
73,000 
74,000 
76.  OuO 
78.000 
80.0<0 
82,000 
^4.000 
86,<00 
8H,  0.»0 
90.000 
92,  im 
04.000 
06, 000 
98,000 
100.  OCO 
102,000 
104,000 
106.000 
108.000 
110.000 
112.000 
114,  000 
116.000 
118,000 
119,4^0 

Inch. 

.000133 

.  000300 

.00040 

.000633 

.000800 

.000967 

.001117 

.001283 

.001450 

.001650 

. 101667 

.001700 

.001733 

.001767 

.001783 

.001«:i3 

.001830 

.001883 

.001933 

.001967 

.OOJOOO 

.002033 

.  002007 

.002100 

.002133 

. 002183 

.002217 

.002267 

.00:317 

.00:^400 

.002500 

.  0026;.0 

.0028  0 

.  003333 

.004833 

.  006333 

.007833 

.009333 

.011000 

.  01200 

.014167 

. 015833 

.017600 

.019333 

.  021000 

.023167 

.025500 

.027:00 

.030167 

.032J3 

.0367 

.0417 

.0450 

.0:00 

.0583 

.0700 

.1017 

Inch. 
0. 
.000133 
.000167 
.000150 
.000183 
.  000167 
.  000167 
.000160 
.000166 
.000107 
.000200 
.000017 
.000033 
.000033 
.000034 
.000016 
.000050 
.000017 
.0000)3 
.000060 
.000034 
.  000033 
.000033 
.000034 
.000033 
.000033 
.000050* 
.000034 
.000050 
.000050 
.000083 
.000100 
.000150 
.000200 
.000483 
.001500 
. 001506 
.001500 
.001500 
.001667 
.001500 
.001667 
.001666 
.001667 
.001833 
.001667 
.002167 
.  00i3;«3 
.002000 
.002667 
.003133 
.0034 
.0050 
.0033 
.00.0 
.0083 
.0117 
.0317 

Inch. 
0. 

V. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

a 

Initial  load.                   j 

♦ 

Elastic  limit. 

1 

' 

I 

1 

1 

1 

1 

1 

1 

1 

Tendle  strength.          ! 

General  9ummary, 

ISpeciac  gravity 7.W3J 

Hardness  !*« 

Tennile  strength  per  sqnare  inch  of  originnl  section pounds. .  119, ^ 

Elastic  limit  per  fonare  inch  of  originar section do....    0t.000 

Elongation  per  inch  after  rupture .inch..    0  H^ 

Elongation  per  inch  under  strain  at  elastic  limit do 00'.S17 

Seduction  in  diameter  at  point  of  rupture do ^ 

Keduction  in  area  after  rupture,  per  centum  of  original  section *1-^ 

Position  of  rupture l".60fromnKk 

Oharacter  of  broken  surface granular,  radiating  ttom  a  d nil  spot  at  eircamtsreoc^ 

Elongation  of  inch  sections ".10,  ".08, ''.68,  ".20,  ".«•,  ".U 


TESTS  OF  IBOJSr,  STEEL,  AND   OTHER  MATEBIALS. 

No.  2953. 
Marks,  ^i«'C, 

Diameter,  ".664. 

Sectional  area,  .25  square  ineh. 
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Applied  loads. 

Elonntion 

Snooesdve 
elODffation 
perlnch. 

Permanent 
set. 

SacoeesiTe 

permanent 

set. 

Bemarkfl. 

TotaL 

Per  sqTiar<« 
inch. 

per  mch. 

Poundt. 
2.10 
1,250 
2.500 
3,750 
5.000 
6.250 
7.500 
8,760 
10,000 
il,2d0 
12,500 
1.%  750 
15,(00 
15,250 
1.5.  TiOO 
15.  760 
18,000 
16.260 
16.600 
18,750 
17,  too 
17.250 
17.500 
17,  750 
18.000 
ia250 
18.500 
18.750 
19.000 
19,250 
19.500 
19,750 
20.000 
20,600 
21,000 
21.500 
22.  too 
•22.500 
23,000 
23  500 
24. 000 
24.500 
25,000 
25,  .'00 
26  000 
26.500 
?7, 000 
27.600 
28,000 
28,600 
29.000 
29,160 

Poundt. 
1,000 
5,000 
10,000 
15,000 
10.000 
25.000 
30,000 
35.000 
40.000 
45,000 
50.000 
65.000 
60.000 
61,000 
62.000 
63.000 
64,000 
65.000 
<^.000 
67.000 
68  000 
60,000 
70,000 
71,000 
72.000 
73.000 
74.000 
75. 000 
76,000 
77.000 
78.  000 
79  000 
80.000 
82.000 
84.000 
80.000 
88.000 
90.000 
9*2,000 
94.000 
96  000 
98.000 
100, 000 
102,  COO 
104.000 
106,  OiO 
108,000 
110,000 
112,000 
114,000 
116,000 
116.640 

Inch. 
0. 

.000133 
.000300 
.000450 
.000817 
.000783 
.000967 
.001133 
.001300 
.001407 
.0016S3 
.001817 
.002000 
.002033 
.002067 
.002100 
.002133 
.002167 
.002*217 
.002267 
.002  00 
.  002:«3 
.00JJ67 
.002400 
.  002433 
.  002607 
.  002750 
.002800 
. 002667 
.003167 
.003667 
.004167 
.005417 
.  007367 
.000500 
.011583 
. 013450 
.015283 
.017283 
.010417 
.  0-21533 
.  0233 
.0267 
.  OJt'O 
.  03.13 
.0367 
.0400 
.04^0 
.0517 
.0600 
.0767 
.0933 

Inch. 
0. 

.0001:^3 
.000167 
.000150 
.000167 
.000166 
.000184 
.000166 
.000167 
.000167 
.000166 
.000184 
.000183 
.000033 
.  000014 
.  0000  3 
.0000.13 
.0000(4 
.  OO-JOSO 
.000030 

.  oooo:t3 

.000033 

.0000:14 

.000O.i3 

.000033 

.  0002  '4 

.000083 

.000050 

.000067 

.OOOoOO 

.000500 

.000500 

.001250 

.001950 

. 002153 

.00.083 

.001867 

.001833 

.  OO.'OOO 

.002134 

.001916 

.0J1067 

.0034 

.0033 

.0033 

.0014 

.0033 

.0050 

.0067 

.0083 

.0167 

.0166 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elaatio  limit. 

TensUe  strength. 

"* 

/ 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  116,640 

Elssticlimit  per  square  inch  of  original  section do  ...    72,000 

Elongation  per  inch  after  rupture inch..    0.1350 

Elongation  per  inch  under  strain  at  elaaticlimit do 002433 

^Reduction  in  diameter  at  point  of  rupture do 134 

Reduction  In  area  after  rapture,  per  oootnm  of  original  section 41  9 

Poeition  of  rupture 1"  from  neck 

Characterof  broken  surface silky,  interspersed  with  granular  metal 

Elongation  of  inchseotions ".12,  'Ml,  ".08,  ".08,  ".13,  ".29* 
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TESTS   OF  ISOK,  STEEL,  AND   OTHER  MATERIALS. 


No.  2792. 
Marks,  i^5jg' 
Diameter,  ".564. 
Sectional  area,  .25  square  incb. 


Applied  loads. 

Eloneation 
perlnoh. 

Sncoessive 
eloDffation 
perinch. 

Permanent- 
set. 

Sacoessive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
iDcn. 

PoundM. 

250 

1.250 

2, 500 

3.7.-)0 

r..ooe 

G,25« 
7^500 
8,  .750 
1O,«OO0 
11.250 
tt.:500 
12,750 
13,000 
13,250 
1>1,500 
13, 750 
14.000 
14,250 
14,500 
14,750 
#6,000 
15.500 
16,000 
10,500 
17,000 
17,500 
18,000 
16,500 
10,000 
19,500 
20.000 
20. 600 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26.000 
26,500 
27.000 
27, 120 

P9undi. 
1.000 
6,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35, 000 
40,000 
45,000 
60,000 
51,000 
52,000 
63,000 
54, 000 
55.000 
60,000 
67,000 
68,000 
69,000 
60,000 
62,000 
04,0C0 
66, 000 
68,000 
70.000 
72, 000 
74,000 
76.000 
78,000 
80.0C0 
82.000 
84.000 
86, 000 
88.000 
90,000 
02.000 
04,000 
96,000 
98, 000 
100,000 
102, 000 
104, 000 
106,000 
108,000 
108,480 

Inch. 
0. 

.000150 
.  000317 
.000483 
.000650 
.000800 
.000967 
.001160 
.001317 
.001450 
.001667 
.001700 
.001733 
.  001783 
.001833 
.001917 
.002117 
.  002317 
.002750 
.002967 
.003467 
.004667 
.006000 
.  007167 
.008500 
.010000 
.011500 
.013000 
.014500 
. 016333 
.  017667 
.  019667 
.021333 
.023000 
.025000 
.0283 
.0317 
.0350 
.0383 
.0433 
.0467 
.0500 
.0567 
.0667 
.0833 
.0963 

Inch. 
0. 

.000150 
.000167 
.000166 
.  000167 
.  000150 
.000167 
.000183 
.000167 
.000138 
.000217 
.000033 
.000033 
.000050 
.000050 
.000084 
.000200 
.000200 
.000433 
.000217 
.000500 
.001200 
.001333 
.001167 
.001333 
.001500 
.001500 
.001500 
.001500 
.  001833 
.001334 
.002000 
.001666 
.001067 
.002000 
.0033 
.0034 
.0033 
.0033 
.0050 
.0034 
.0033 
.0067 
.0100 
.0166 
.0150 

InOi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strengtb. 

r 

General  eummary. 

Tensile  stren^i^h  per  sqnaro  inch  of  orlji^inal  section ponnds..  108^480 

£lastiolimit  per  square  inch  of  originiu  section do 54,000 

Elongation  per  inco  after  mptnre inch..    0.1107 

HoDgaiion  per  inch  nnder  strain  at  elastic  limit do 00183S 

Seduction  in  diameter  at  point  of  rapture do 094 

Redaction  in  area  after  rupture,  per  centum  of  original  section 30.6 

Position  of  rupture 1^'fromaeck 

Character  of  broken  surface. granular;  aUk^oeoter 

Elongation  of  inch  sections ".06,  ".06^  ".08,  ".11,  ".»♦,  ".13 
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No.  2793. 
Marks,  ^'t^'^' 
Diameter,  ^'.564. ' 
Sectional  area,  .25  square  inch. 


Applied  loads. 

ElonsatioD 
per  inch. 

Successive 

oloDgation 

per  incli. 

set. 

Successive 

perniMDent 

set. 

Remarka. 

TotaL 

Per  square, 
inch. 

Potindt. 
250 
1,260 
2,600 
8,750 
6.000 
6,250 
7,600 
8,760 
10,000 
11,250 
U600 
12,750 
13,000 
13,260 
13,600 
13.750 
14,000 
14.260 
14.600 
14,750 
15,000 
15^250 
16,500 
16^750 
16.000 
16.200 
16,600 
16,750 
17.000 
17.250 
17.600 
18,000 
18,500 
19,000 
19,600 
20,000 
20,500 
21,000 
21.600 
22,000 
22,600 
23,000 
23,600 
24,000 
24*600 
25,000 
26,6(iO 
26,000 

87,600 
28^000 
28,500 
29,000 
29,280 

PoundM. 

1.000 

5.000 

10,000 

W,000 

20,000 

25,000 

80,000 

35,000 

4«),000 

45,000 

>^,000 

51,000 

52.000 

53,000 

54.000 

55.000 

56,000 

67,000 

58,000 

59,000 

60.000 

61,000 

62,000 

63,000 

61,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70.000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84.000 

86.  "00 

88.000 

90.000 

92,000 

91.000 

96.000 

98.000 

100,000 

102,000 

104.000 

106.000 

108,000 

110,000 

112,000 

114,  OOO 

116.000 

117,040 

Inch, 

0. 
.000117 
.000267 
.000433 
.0006.0 
. 000767 
.000950 
.001.00 
.001267 
.001433 
.  001600 
.001617 
. 001667 
.001700 
.  001760 
.001783 
.001817 
.001850 
.001883 
.001917 
.001950 
.001983 
.002033 
.002067 
.002117 
.002167 
.002233 
.002338 
.002583 
.002767 
.003167 
.004500 
.006167 
.007667 
.0090JO 
.010667 
.012167 
.018333 
.015167 
.016667 
.018667 
.020500 
.0J2500 
.024500 
.026500 
.0300 
.0333 
.0367 
.0400 
.0450 
.0500 
.0360 
.0650 
.0783 
.1083 

Inch. 
0. 

.  000117 
.000150 
.000106 
.000167 
.000167 
.000183 
.000150 
.000107 
.000106 
.000167 
.000017 
.000050 
.000033 
.000050 
.000033 
.090034 
,000633 
.000033 
.  000031 
.000033 
.000033 
.000050 
.000034 
.000050 
.000050 
.000066 
.000100 
.0002U0 
.000234 
.000400 
.001333 
.001667 
.001500 
.001333 
.001667 
.001500 
.001166 
.001834 
.001500 
.002000 
.0.1833 
.002000 
.002000 
.002000 
.0036 
.0033 
.0034 
.0033 
.0050 
.0050 
.0050 
.0100- 
.0133 
.0300 

Inch, 
0. 

~.  000017 
— .  000033 
r-.  000033 
-.000033 
-.009033 
-.000033 
-.000038 
—.000050 

Inch, 

0. 
-.000017 
-.000016 

0. 

0. 

0. 

0. 

0. 
-.000017 

Initial  load. 
Blasticlimit 

^ 

General  summary. 

Specific  gravity 7.8452' 

^ardaeas 27.16 

117,040 
66,000 
0:1250 
.002233 
.074 


Tensile  strength  per  sqaareinchof  original  section... pounds.. 

Slastic  limit  per  sauare  inch  of  originalseciion do — 

Xlongation  per  incn  after  mptnre inch.. 


Xloneation  per  inch  under  strain  at  elastic  limit do. 

Seduction  in  diameter  at  point  of  rupture do. 

Seduction  in  areaafter  rupture,  per  centum  of  original  section 24. 6 

Position  of  rupture  .^ ".7  from  neck 

Chttracter  of  broken  mirflace granular,  radiating  fromadull  snot  at  circumference 

Skmgationofinchsectiona *".22, ''.12",  ".09,  ".11,  Ml,  ",10 
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TESTS   OP  IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2951 
Marks,  i^?;?' 
Diameter,  ^'5U. 
Sectional  area,  .25  square  inch. 


Applied  loftds. 


Total. 


Poundf. 
250 
1,290 
2,S00 

8,750 
5,000 
6.2:0 
7,600 
8,750 
10,000 
11.250 
12,5U0 
13, 750 
16,000 
15,250 
15,500 
15,760 
10, 0(>0 
10,250 
16,500 
16,750 
17.000 
17,250 
17.500 
17, 7.>0 
18,000 
18. 250 
18.600 
18,750 
19,000 
10.600 

20,  COO 
20.600 
21.000 

21.  500 
2*2.  000 
22,500 
23,000 

23.  500 
^•4,000 

24.  6i0 

25.  000 
25.  500 
20, 003 
2fl,500 
27.000 
27,500 
28,000 
28,500 
28,030 


Per  square 
incQ. 


PovndM. 
1,000 
6,  COO 
10.000 
16,000 
20.000 
25,000 
30. 01 0 
86,000 
40,000 
45,0C0 
50,000 
55,000 
60.000 
61,000 
62,000 
63,000 
04,000 
65.000 
60,000 
67.000 
68,000 
69,000 
70,0^0 
71. 000 
72,000 
73,000 
74,0C0 
75.000 
76.000 
78,000 
8(1,000 
82,000 
84, 000 
86.000 
88,  AOO 
90,000 
92,000 
94  400 
96.000 
08,000 
100, 000 
102.000 
104. 000 
1C6,000 
108, 000 
100  000 
112, 000 
114,000 
115,720 


Elonfc»tlon 
per  inch. 


Inch. 
0. 

.000100 
.000300 
.  C-00167 
.000633 
.000800 
.000967 
.001133 
.001310 
.001467 
.001607 
.001833 
.002000 
.  002033 
.0<»2067 
.002067 
.002133 
.002167 
.002238 
.  00-2267 
.CO-2333 
.002367 
.002433 
.002507 
.002833 
. 003267 
.004167 
.  00: 067 
.000067 
.008000 
.010000 
.011767 
.013400 
.01501.0 
. 017100 
.010000 
.020667 
.022833 
.024833 
.027367 
.  030000 
.032507 
.  036000 
.0400 
.0133 
.0500 
.0600 
.0700 


SaoceMire 
elon|piti<m 
per  inch. 


Inch. 

0. 

.000100 
.000200 
.  0C0I67 
.  0(  0166 
.000167 
.000167 
.000166 
. 00O167 
.000107 
.000200 
.000166 
.000167 
.  0000:13 
.000034 

0. 

.000066 
.000034 
.000066 
.000034 
.000066 
.  0000:14 
.000066 
.000134 
.000266 
.000434 
.0009<<0 
.000900 
.OOUKM) 
.001933 
. 002000 
.001767 
.001633 
.001600 
.002100 
.001900 
.001667 
.002166 
.002000 
.  00*2534 
.002633 
.002567 
. 003433 
.0010 
.0033 
.0067 
.0100 
.0100 


Permanent 
set 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saocessive 

permanent 

aet 


Inch. 


Remarks. 


IniUallofld. 


Elastic  limit 


Tensile  strength. 


General  summarif. 

Tensile  strength  per  square  inch  of  original  section pounds.,  llj  J^t 

ElasCio  limit  per  square  inch  of  original  section do....    'v»2J 

Elongation  per  incD  after  rupture inch-.    J-^JJ 

Elongation  per  inch  under  strain  at  elastic  limit ^ <io ^Z. 

Eeduotion  in  diameter  at  point  of  rnptare - do —       'ii* 

Reduction  in  area  aftor  rupture,  per  centum  of  original  section -.       »«.♦ 

Ponition  of  rupture ;•" '^.f[*'""*5i 

Character  of  broken  surface .'- granular;  »ilk.y.«f»J2 

Elongation  of  inch  secUons ".0«,".a".»* 


TESTS    OP   IRON,  STEEL,  AND    OTHER   MATERIALS. 

Ifo.  2952. 
Marks,  'i^iS 
Diameter,  ".565. 
Sectional  area,  .25  square  iucli. 


535 


AppUed  loads. 

Elongation 
per  inch. 

Total 

Per  Boaare 
inch. 

Pounds. 

PoundM, 

Inch. 

250 

1.000 

0. 

1,250 

5,000 

.000133 

2,500 

10.000 

.  0(:0300 

3,750 

15,000 

.000407 

5,000 

20,000 

.Qimia 

6,260 

25.000 

.000767 

7.600 

30,000 

.000967 

8.750 

35.000 

. 001133 

10,000 

40,000 

.001333 

11.250 

45.000 

. 001467 

]2,600 

5.1,  COO 

.001667 

13,750 

65,000 

.001800. 

15.000 

60,000 

.002000 

IS,  250 

Gl,  0(»0 

.002033 

15.500 

62,000 

.  002067 

15,750 

63,r00 

.  002100 

1«.000 

64,000 

.002133 

16.250 

65,000 

.  002167 

16.500 

68,000 

.002233 

16.750 

67,000 

. 002267 

17.000 

68,000 

.002300 

17,250 

69,000 

.002367 

17,500 

70, 000 

.  0026i3 

17,750 

71,000 

.  002900 

18.000 

72,000 

.003567 

18.250 

73,000 

.  004100 

18,500 

74. 000 

.005200 

19,000 

76, 000 

.0074(0 

19,500 

78.000 

.  00D267 

20,000 

80,000 

.010933 

20.600 

82.000 

.012687 

21.0C0 

84,000 

.  014333 

21,  500 

86,  OtO 

.016167 

22,000 

88,000 

.  018'jOO 

22,500 

9<»,  000 

. 030000 

23.000 

92.000 

. 022000 

23.500 

94,000 

.024333 

24.000 

98,000 

.OJ6500 

24,600 

oaooo 

.  029167 

25,000 

100,000 

.031867 

25.500 

102,000 

.  03.5333 

26,000 

104.000 

.038833 

26,500 

106,000 

.0433 

27,000 

108,000 

.0467 

27,500 

110.  000 

.0533 

28.000 

112, 000 

.0667 

2t*,5M 

114,000 

.  0933 

28,510 

114, 160 

.1033 

Sncceai^ive 
eloD^atiou 
pur  inch. 


Inch. 
0. 

.000133 
.  000167 
.000167 
.000166 
.  000134 
. 0w0200 
.000166 
.000200 
.0(0134 
.000200 
.000133 
.000200 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000067 
. 000266 
.000267 
.000667 
.000533 
.001100 
.002:^00 
.001867 
.001606 
.001734 
.001066 
.001834 
.  001833 
.  002000 
.  002000 
.002333 
.  0021(57 
.002667 
.002700 
. 003466 
.003500 
.00U67 

.(mi 

.0066 
.0134 
.0266 
.0100 


Permanent 
net. 


Sacoesftive 

permanent 

set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Specific  gravity 7.8483 

Hanlnesa 24.26 

Tensile  Btrenjcth  per  sqaare  inch  of  orlficinal  section ponnds..  114.160 

Elftiitio  limit  per  saaare  inch  of  original  section do —    69,000 

Elongation  per  inch  after  ruptnro inch..    0.1067 

Elongation  per  Inch  nnder  strain  at  elastic  limit do 002367 

Bc'dootion  in  diameter  at  point  of  mptare do 115 

Il<^(!iiction  in  area  after  rapture,  per  centum  of  original  section 36.4 

Position  of  raptore I"  from  neck 

Character  of  broken  snrface granular;  silky  center 

Elongation  of  inch  sections .' ".09,  ".16,  ."25* 
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No.  2794. 
Marks,  Wi 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Elon^tioD 
per  iDch. 

Saccessive 

Fernisxient 
set. 

Sncoessive 

permanent 

set. 

Total 

Per  square 
inch. 

eloDgation 
pcrlnch. 

Bemarka. 

PotttuTf. 
250 
1,260 
2.500 
8,750 
6,000 
6,250 
7.600 
8,750 
10,000 
11,250 
12,600 
12,760 
18,000 
13,250 
18,600 
13.750 
14,000 
14,250 
14,600 
14,750 
15,000 
16.260 
15,600 
16,750 
16,000 
16,250 
16. 500 
16,750 
17.000 
17,250 
17,500 
17,750 
18,000 
18,250 
18,600 
19,000 
19,600 
20,000 
•  20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24.000 
24,600 
25.000 
25,600 
26,000 
26,500 
27,000 
27,500 
28,000 
28,600 
29,000 
29,500 
29,820 

PoundM. 
1.000 
5,000 
10.000 
16,000 
20,000 
25, 000 
30,000 
86,000 
40,000 
46.000 
60,000 
51,000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
59.050 
60.000 
61,000 
62,000 
63,000 
64,000 
65, 000 
66,000 
67.000 
G8.000 
69.000 
70.000 
71,000 
72,000 
73,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84.000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
114,000 
116,000 
128,000 
119.280 

Jneh. 
0. 

.000100 
.000233 
.000400 
.000567 
.000733 
.000900 
.001067 
.001250 
.001400 
.001567 
.001000 
.001650 
.001667 
.  001717 
.001750 
.001783 
.001817 
.001833 
.001867 
.001917 
.001950 
.002000 
.002033 
.002067 
.002100 
.002160 
.002200 
.002267 
.002350 
.002500 
.002633 
.002833 
.003067 
.003433 
.004500 
.005833 
.007007 
.008583 
.010833 
.012500 
.014000 
.015667 
.  017333 
.019000 
.021000 
.023000 
.025000 
.027333 
.0300 
.0333 
.0367 
.0417 
.0450 
.0500 
.0583 
.0663 
.0850 

Jneh, 
0. 

.COOIOO 
.000133 
.000167 
. 000167 
.000166 
.000167 
.000167 
.000183 
.000150 
.000167 
.000033 
.000050 
.000017 
.000050 
.000033 
.000033 
.000034 
.000016 
.000034 
.000050 
.000033 
.000050 
.000033 
.000034 
.000033 
.000050 
.000050 
.000067 
.000083 
.000150 
.000133 
.000200 
.000234 
.000366 
.001067 
.001333 
.001834 
.000916 
.002250 
.001667 
.001600 
.001667 
.001666 
.001667 
.002000 
.002000 
.002000 
.002333 
.002667 
.0083 
.0034 
.0050 
.0033 
.0050 
.0083 
.0100 
.0167 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Blaado  limit 

Tensile  atrcogth. 

General  eummanj. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..  119,269 

Elastic  limit  per  square  inch  of  original  section do  ...    67. OW 

Elongation  per  iDch  after  rupture Inch..    0.0M: 

Elongation  per  inch  UDder  strain  at  elastic  limit do 00£}00 

Reduction  in  diameter  at  ];K>iDt  of  rapture do 0T4 

Reduction  in  area  after  rVptore,  per  centum  of  original  section 24.4 

Position  of  rupture ".7ftom&cek 

Character  of  uroken  aurfaoe granular;  silky  eeoi>r 

Elongation  of  inch  sections ".20*.  ".09,  ".07,  ".06,  "♦07,  "Jf 
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No.  2795. 


Marks,  iJ«»c<J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


▲l>pUed  loads. 


Total. 


350 
1.280 
2,600 
8,760 
5.O0O 
6.250 
7,500 
a  750 
10,000 
11,250 
12,600 
12.750 
13,000 
13,250 
18,600 
13,750 
14,000 
14.260 
14.500 
14,760 
15.000 
15.260 
15,  SCO 
15.750 
18,000 
16. 2)0 
16,500 
16.750 
17,000 
17.260 
17.500 
17.750 
18.000 
18,250 
18.500 
19.000 
19,501) 
20.000 
20.500 
21.000 
21,600 
22,000 
22.600 
23.000 
23,500 
24.000 
24,600 
25.000 
25,600 
26.000 
26.500 
27,000 
27,6C0 
28,000 
28.600 
29.000 
29,480 


Feriraiiare 
Incn. 


Poundi. 
1,0*0 
6.000 
10.000 
16,u00 
20.000 
25,000 
80.000 
86,000 
40,000 
46.000 
60.000 
61,000 
62,000 
63,000 
54.000 
65,000 
66.000^ 
67,000 
68,000 
60^000 
60,000 
61.000 
62,000 
63,000 
64.000 
65.000 
66,000 
67.000 
68,000 
69.000 
70,000 
71,000 
72,000 
73,000 
74.000 
76,000 
78,000 
80.0i;0 
82.000 
84,000 
88.000 
88,000 
90,  COO 
92,000 
94,000 
96.000 
98,000 
100,000 
lOi,  000 
104,000 
106.000 
108.000 
110,000 
112.000 
114.000 
116.000 
117,990 


Elonfration 


per  inch. 


Inch, 
0. 

.000183 
.000283 
.000460 
.000617 
.000783 
.000060 
.001133 
.001300 
.001467 
.001638 
.001667 
.001700 
.001783 
.001767 
.001800 
.001850 
.001867 
.001900 
.001933 
.001967 
.002000 
.001033 
.00.067 
.002117 
.00il60 
.002200 
.002233 
.002283 
.002333 
.002417 
.002517 
.002750 
.003033 
.003507 
.005667 
.007333 
.008500 
.010333 
.01t833 
.013500 
.015167 
.010833 
.018667 
.020500 
.0-22600 
.024667 
.026833 
.0300 
.0333 
.0367 
.0400 
.0450 
.0600 
.0567 
.0667 
.1033 


Saocesttive 
eloneation 
perlnch. 


ineA. 
0. 

.000133 
.000150 
.000167 
.000167 
.000166 
.000167 
.000183 
.000167 
.000167 
.000166 
.006034 


.000083 
.00003? 


.000050 
.000017 
.000038 


.OOOOH 
.000038 
.000038 
.000034 


.000033 
.000060 
.000033 
.000060 


.000084 
.000100 


.000283 
.000534 
.002100 
.001666 
.001107 
.001833 
.001500 
.001667 
.001667 
.001666 
.001834 
.001833 


.002167 

.002166 

.003167 

.0033 

.0034 

.0033 

.0050 

.OOCO 

.0067 

.0100 

.0366 


Permanent 
set.. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


Sacoessive 

pennanent 

set 


Inch, 


.000017 


Bemarks. 


Initial  load. 


Slastiolimit. 


Tensile  8trength. 


Otneral  tummary. 

Tensile  strangth  per  square  inoh  of  oiiffinal  section pounds..  117,920 

Blastio  limit  per  sqoare  Inch  of  original  s(*ction do —    69.000- 

Slongatlon  per  incn  after  mptnre inch..    0.1356 

Klongation  per  inch  nnder  strain  at  elastic  limit do 002333 

Kedaotioa  in  diameter  at  point  of  mptare do 044 

33<edactien  In  area  after  rapture,  per  centum  of  original  section 15. 0- 

Position  of  rupture 2"  from  neck 

Ch'iraoter  of  broken  surfsoe granular,  radiating  tnm  a  dull  spot  at  circumference 

jEIongatlon  of  inch  sections 'U0,M7*,".15,'M4,'M5,".lO 
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Marks,  iJ?:S 

Diameter,  ".564. 

Sectional  area,  .25  square  iuch. 


No.  2796. 


Applied  loads.. 

Elongation 
per  inch. 

Snccessivo 
elongation 
per  inch. 

Permanent 

SnocesBlTe 

1 

1 

Remarks. 

ToUl. 

PersquAr© 
inch. 

set. 

set. 

Pounda. 
250 
1,250 
2,500 
3,750 
6,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12, 750 
13.000 
13,250 
13,600 
13,760 
14.000 
14,250 
14,600 
14,750 
16.000 
15,250 
15, 500 
15, 710 
16,000 
16.  25C 
16, 600 
16.730 
17, 000 
17,260 
17,600 
17,750 
18,000 
18,250 
18,500 
19,000 
19,600 
20,000 
20,500 

21,  COO 
21,500 
22, 000 

22,  500 
23,000 
23.5(0 
24,000 
24,500 
25.000 
25,500 
26,000 
26.600 
27.000 
27.500 
28,000 
28.600 
29,000 
29,500 
29,870 

Pound*. 

1,000 

6,000 

10.000 

^16,000 

20,000 

25.000 

30,  COO 

40;000 
46,000 
60,000 
61,000 
62, 000 
63,000 
64,000 
65,000 
56.000 
67.000 
68,000 
69,000 
60,000 
61,  OCO 
62.000 
63.000 
64,000 
65,000 
66,000 
67,000 
68.000 
69,  000 
70,000 
71,000 
72.  OCO 
73, 000 
74.000 
76.  OCO 
78.000 
80. 0(  0 
82.  000 
84,000 
86,  ( 00 
88,  OjO 
90,  000 
92,  <K)0 
04.000 
06,000 
98.000 
100,000 
102, 000 
104,000 
106.  000 
108,000 
110,000 
112,000 
114.  000 
116,000 
118,000 
119,4(-0 

Inch. 
'J. 

.000133 
.  000300 
.0004';0 
.000633 
.000800 
.000967 
.001117 
.001283 
.001450 
.001650 
.  C01667 
.001700 
.001738 
.001767 
.001783 
.001«i3 
.001830 
.001883 
.001933 
.001967 
.OO'JOOO 
.002033 
. 002067 
.  002100 
.002133 
.002183 
. 002217 
.062267 
.00:317 
.002400 
.003500 
.  0026.'i0 
.00280 
. 003333 
.004833 
.606333 
.007833 
.009333 
.011000 
.  01200 
.014167 
.0l.'>833 
.017500 
.019333 
.  021000 
.023167 
.  025500 
.027.00 
.030167 
.0333 
.0367 
.0417 
.0450 

.  o:oo 

.0583 
.0700 
.1017 

Inch. 
0. 
.000133 
.000167 
.000130 
.000183 
.  000167 
.000167 
.000150 
.000166 
.000167 
000200 
.000017 
.000033 
.000033 
.000034 
.000016 
.OOQOSO 
.000017 

.oooon 

.000066 
.000034 
.  000033 
.000038 
.000034 
.000033 
.000033 
.000050* 
.000034 
.000060 
.000060 
.000083 
. 000100 
.000150 
.000200 
.000483 
.001500 
.  001500 
.001500 
.001500 
.001667 
.001600 
.001667 
•    .001666 
.001667 
.001833 
.001667 
.002167 
.  0023:^3 
.002000 
.002667 
.003138 
.0034 
.0050 
.0033 
.00-4) 
.0083 
.0117 
.0317 

Inch. 
0. 
i». 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

a 

Initial  load. 

Elastio  limit. 



1 

Tensile  strengUi.            ' 

General  summary, 

Specific  gravity 7.8437 

Hardness  18.^ 

TTennile  strength  per  square  inch  of  original  section ponnds..  110. 4iV 

Elastic  limit  per  Hoanre  inch  of  original  section do 69.  WO 

Elongation  ptr  inch  after  rupture inch..    0  IlSj 

Elongation  per  inch  under  strain  at  elastic  limit do 002317 

IReduction  in  diameter  at  point  of  rupture do PW 

Seduction  in  area  after  rupture,  per  centum  of  original  section 21.4 

Position  of  rupture 1".50  from  neck 

Character  of  broken  surface granular,  radiating  from  a  dall  spot  at  oircamiexvaf^ 

Elongation  of  inch  sections .; ".10,  ".08,  ''.08,  ".20,  ".24*,  "11 


TESTS   OF  IBOir,  STEEL,  ASD   OTHER  MATEBIALS. 

No.  2953. 
Marks,  1^=!,^, 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 
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Applied  loads. 

Elongation 
per  Inch. 

Snooessive 
eloDiration 
perinch. 

Permanent 
set. 

SooceesiTe 

set. 

Ttf>niarks. 

Total. 

Per  square 
inch. 

Poundt. 
2:0 
1.250 
2.600 
3,750 
5.000 
6,250 
7,500 
8,760 
10,000 
il,250 
12,500 
1.3.  750 
15,  (00 
15,250 
15. 500 
15.  760 
16,000 
16.260 
18.600 
16,750 
17,  COO 
17. 250 
17.500 
17,750 
18.000 
18.260 
18.500 
18.750 
19.000 
19,250 
19.500 
19,750 
20.009 
20,600 
21,000 
21,600 
22.000 
22.500 
23,000 
23,500 
24.000 
24,500 
25,000 
25,  ;-00 
26  000 
26.500 
?7,000 
27.500 
28,000 
28,500 
29.000 
29,160 

Poundt, 

1,000 

6,000 

10,000 

15,000 

10,000 

25.000 

30.000 

35.000 

40.000 

45,000 

50,000 

55.000 

60.000 

61,000 

62.000 

63.000 

64.000 

65.000 

P6.000 

67.000 

68  000 

60,000 

70,000 

71.000 

72,000 

73.100 

74.000 

75.000 

76,000 

77,  «<0 

78.000 

79  000 

80.0U0 

82.000 

84.000 

86, 000 

88.000 

90.000 

92,000 

94.000 

90  000 

98.000 

100, 000 

102,  (00 

104,000 

106,  Ot  0 

108,000 

110,000 

112,000 

114,000 

116,000 

116,640 

Inoh. 
0. 

.000138 
.000300 
.000450 
.000617 
.000783 
.000967 
.001133 
.001300 
.001467 
.0016»3 
.001817 
.002000 
.  002033 
.  002067 
.002100 
.002133 
.002167 
.002217 
.  002267 
.002  00 
.  0023J3 
.00:567 
.  002400 
.  002433 
.  00'26tJ7 
.  002750 
.  002800 
. 002867 
.003167 
.60.1667 
.004107 
.005417 
. 007367 
.009500 
.011583 
. 013450 
.015283 
.017283 
.010417 
.021333 
.  0233 
.0267 
.  0300 
.  0.'}.13 
.0367 
.0400 
.04:0 
.0517 
.0000 
.0767 
.0933 

Jneh. 
0. 
.0001.33 
.000167 
.000150 
.  000167 
.000166 
.000184 
.000166 
.000167 
.000167 
.000166 
.000184 
.000183 
.000033 
.000034 
.0000  3 
.  0000:13 
.O000J4 
.  00  iO.'iO 
.0000.-^0 
.  0000:t3 
. 000033 
.0000il4 
.0000:^3 
.000033 
.  0002  <4 
.000083 
.  000050 
.000067 
.  000:.00 
.OOOoOO 
.000500 
.001250 
.001930 
.  002133 
.00.083 
.001867 
.001833 
.  OO.'OOO 
.002134 
.001916 
.0J1967 
.0034 
.0033 
.0033 
.0014 
.0U33 
.0030 
.0067 
.0083 
.0167 
.0166 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

TensUe  strength. 

** 

'.... 

General  summary, 

Tenaile  strength  per  square  inch  of  original  section pounds..  116,610 

Elastiolimitporsqnare  inch  of  original  section do  ...    72  000 

Elongatioa  per  incn  after  mptare inch       0  1350 

Elongation  per  inch  nnder  strain  at  elastic  limit do...'  .002433 

Bedaction  in  diameter  at  point  of  niptare do 134 

Redaction  In  area  after  mptore,  per  oentam  of  original  section '..  ...      "       419 

Position  of  rupture {"ftimnock 

Character  of  broken  surface silky,  interspersed  with  granular  metal 

Eloni^atlon  of  inch  sections «.12,  ".il^  ".08,  ".08,  ".13,  ".29* 
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No.  2954. 

Marks,  >i  xi  m 

Diameter,  ''.566. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per Tuch. 

Inch. 
0. 
.000107 
.000383 
.000300 
.000667 
.000833 
.OOiOOO 
.001200 
.0013.^3 
.001500 
.001667 
.001833 
.002031 
.002067 
.002100 
.002100 
.002167 
.002233 
.002300 
.002333 
.002333 
.002367 
.002400 
.002433 
.002500 
.002567 
.002767 
.003083 
.003900 
.006333 
.008500 
.010667 
.012333 
.014667 
.016667 
.018667 
.020667 
.023167 
.025667 
.028000 
.031067 
.034167 
.ai7033 
.0433 
.0500 
.0367 
.0067 
.0067 

Succeeaive 
elongation 
pov  inch. 

Penuanent 
set. 

Sacceasive 

permanent 

set. 

Itemarka. 

Totol. 

Pit  square 
incb. 

PoUHdi, 

2C0 
1,250 
2,500 
3.750 
5,000 
6,250 

tIsoo 

8,760 
10,000 
11,250 
U500 
18,750 
15,000 
15,250 
15,600 
15,750 
16,000 
16,250 
16,600 
16,750 
17,000 
17,250 
17,500 
17,750 
18,000 
18,250 
18,600 
18,760 
19,000 
19,600 
20,000 
20,500 
21.000 
21,500 
22,000 
22.600 
28,000 
28,600 
24,000 
24.600 
25,000 
25,500 
26.000 
26.500 
27.000 
27.500 
28,000 
28,410 

Pounds. 

1,000 

5.000 

10.000 

15.000 

20.000 

26,000 

30.000 

35,000 

40.000 

45,000 

50,000 

55.000 

60,000 

61.000 

02,000 

63.000 

64,000 

65,000 

66.000 

67,000 

68.000 

09.000 

70,000 

71,000 

72,000 

78,000 

74.000 

75,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86.000 

88.000 

90.000 

92.000 

91.000 

06,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112.000 

113,040 

Inch. 
0. 

.000167 
.  000160 
.  000167 
.000167 
.000160 
.000167 
.OUO.OO 
.000133 
.000167 
.000167 
.000166 
.000200 
.000034 
.000033 

a 

.000067 
.000066 
.000067 
.000033 
0. 

.000034 
.000033 
.000033 
.000067 
.000067 
.000200 
.000266 
.000867 
.002433 
.002167 
.002167 
.001666 
.002334 
.002C00 
.002000 
.  002000 
.002500 
.002500 
.002333 
.003OS7 
.003100 
.003766 
.005367 
.0067 
.0067 
.0100 
.0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 

0. 

Initial  load. 

Elastic  limit 
TenaUestMRtlL 



....^...... 

• 

.     ... 



General  Bummary, 

Tensile  strength  per  square  inch  of  oriffinal  aectioa pooiids..  H^^ 

Elaatic  limit  per  sqnare  inch  of  origmu  section do..-.    ^fi[ 

Elongation  per  inch  after  rnptnre inch.,    ftlw 

Elongation  per  inch  under  strain  at  elastic  limit do ^'''^ 

BednctioQ  in  diameter  at  point  of  mptore do 1^ 

Bedaction  in  area  alter  rupture,  per  centum  of  original  section ^^       ^^ 

Position  of  rupture 1".22  from  sf<K 

Character  of  broken  surface silky;  trftoe  of  graaolatias 

Elongation  of  inch  sections ".22  *,".»•,  "«» 
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No.  2955. 

x>idrK8,  H  T»  H 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


PoundM. 
250 
1,250 
2,500 
3.750 
5.OO0 
6.250 
7.500 
8,750 
10,000 
11.250 
12,500 
13.750 
15.000 
15.250 
15, 500 
15^750 
16,000 
16,250 
16,500 
16,750 
17.000 
17,250 
17,600 
18.000 
18.&00 
19.000 
1l>.500 
20.000 
20,600 
21,000 
21.500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,600 
28,000 
38.080 


P»r  MQare 
Inoa. 


Pounda. 

1,000 

5,000 

10,000 

15.000 

20.000 

25,000 

30.000 

35.000 

40,000 

45,000 

50,000 

55.000 

60,000 

61,000 

62.000 

63,000 

64.000 

63,000 

66,000 

67,000 

68,000 

69.000 

70.000 

72,000 

74,000 

76,000 

78,000 

80,000 

82, 000 

81.000 

86,000 

88,000 

90.000 

02, 000 

04.000 

06.000 

08.000 

100,000 

102.000 

104,000 

106,000 

108, 000 

110.000 

112,000 

112,320 


Eloneation 
per  Inch. 


Inch. 
0. 

.000167 
.000333 
.000533 
.000700 
.000867 
.001033 
.001200 
.001367 
.001533 
.001700 
. 001867 
.002067 
.002100 
.  002183 
.002200 
.002233 
.002300 
.002333 
.002367 
.002567 
.00?767 
.003333 
.004667 
.006600 
.008500 
.0I03:<3 
.OtJOOO 
.  013733 
.015600 
.017:}67 
.  0  0333 
.OJlSOO 
.  0237.i3 
.026333 
.020067 
.031667 
.035167 
.039000 
.  043167 
.0483 
.  0567 
.0667 
.0867 
.1000 


Sncceaslve 
elongation 
per  inch. 


Inch. 
0. 

.000167 
.000166 
.000200 
.  000167 
.000167 
.000166 
.000107 
.000167 
.000166 
.000167 
.000107 
.000200 
.000033 
.000033 
.000067 
.000033 
.000067 
.000033 
.000034 
.  000-200 
.000200 
.000566 
.001334 
.001033 
.001900 
.001833 
.001007 
.001733 
.001867 

.  oaro7 

.001966 

.  00-2167 

.  002-233 

.  002000 

.002734 

.002600 

.003500 

.001833 

.00U67 

.000133 

.0084 

.0100 

.0200 

.0133 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaccesaiTe 

permanent 

set. 


Inch, 


Bemarks. 


Inltiilload. 


Slaatio  limit 


Teneile  strength. 


General  eummarif. 

Tensile  strength  per  square  inch  of  original  section ponnds..  112,320 

Slaatio  limit  per  square  inch  of  original  section do —    67,000 

Blongation  per  inch  after  rupture inch..    0.1667 

£longation  per  inch  under  strain  at  elastic  limit do 002307 

BedttcUon  in  diameter  at  point  of  rupture do 134 

Beductlon  In  area  after  rupture,  per  centum  of  original  section ! 41.0 

Position  of  rupture ; ^ rM7fh>mneck 

Character  of  broken  surfisoe granular:  silk;  center 

Elongation  of  inch  sections ".21*.  ".20*,  ".00 
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SECOND  HOOP  Cf. 
1^0.  3140. 

Marks,  ^l^,^ 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  ]pBdB. 


Total. 


Pound*. 
250 
1.250 
2.600 
8,760 
5,000 
6,25U 
7,600 
8,760 
10.000 
11.250 
12,500 
12.750 
18.000 
13.250 
13,600 
18,760 
14.000 
14,260 
14,600 
14.760 
16,000 
16,600 
16,000 
16,600 
17,000 
17.600 
18,000 
18,600 
19,000 
19,600 
20,000 
20. 600 
21,000 
21.600 
22,000 
22.500 
23,000 
23,600 
24.000 
24,600 
26.000 
26.500 
26,000 
26.500 
27,000 
27,600 
27,690 


Per  Mmare 
incn. 


Poundt. 
1,000 
6.000 
10,000 
15,000 
20,  OOO 
26,000 
30.000 
85,000 
40,000 
46,000 
60.000 
61,000 
62.000 
63,000 
6i,000 
56,000 
66,000 
67.000 
58,000 
50.000 
00.000 
62,000 
04, 000 
66.000 
08,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
94,000 
96.000 
98,000 
100,000 
102,000 
104.000 
106,000 
108,000 
110,000 
110, 860 


EloDsation 
per  inch. 


Inch. 
0. 

.000160 
.0003)7 
.000483 
.000650 
.000838 
.  001017 
.001183 
.001333 
.  001483 
.001700 
.001760 
.001783 
.001833 
.001050 
.002100 
.002333 
.002560 
.002783 


.003367 
.004167 
.006138 
.006417 
.007717 
.009033 
.010600 
.011917 


.015000 
.016667 
.018333 
.020088 
.022133 
.024338 
.026417 


.031833 

.0350 

.0367 

.0433 

.0483 

.0517 

.0617 

.0683 

.0867 

.1267 


SacceMlre 
elonffAtion 
per  inoh. 


Inch. 
0. 
.000160 
.000167 
.000166 
.000167 
.000183 
.000184 
.000106 
.000160 
.000150 
.000217 
.000050 
.000033 
.000050 
.000117 
.000150 
.000233 
.000217 
.000233 
.0001G7 
.000417 
.000800 
.000966 
.001284 
.001300 
.001310 
.001407 
.  001417 
.  001416 
.001667 
.001667 
.001666 
.001760 
.  002050 
.0021'00 
.002084 
.002416 
.002600 
.003667 
.0017 
.0066 
.0060 
.0034 
.0100 
.0066 
.0184 
.0400 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 


SneceaeiTe 
permanoit 


Ineh, 


.000017 


Bemarlks. 


Initto] 


Elastic  limit. 


TenaQe  atrengtlu 


General  aumnuury. 

Tenafle  strength  per  aqvare  irch  of  original  aeotion pomids..  H^JJf 

Elaatio  limit  per  square  inch  of  original  aeotion do —    ^*J! 

Elongation  per  inch  after  rapture tech..    J-J^JJ 

Elongation  per  Inch  nnder  strain  at  elastic  limit do ^^S 

Rednction  in  diameter  at  point  of  roptnre do —       .«J 

Bednotion  in  area  after  mptnre,  per  oentom  of  original  section ■••••*       '^•^ 

Position  of  roptnre .".  82  ftpom  B«k 

Character  of  broken  sarface maular;  t^fV^Jf, 

Elongation  of  inch  eeotlons ".SB^.  ^.12.  ".10,  ".OV^MOt  "12 


TESTS   OF  IRON,  STEEL,  AND  -OTHEB  MATERIALS. 

No.  3141. 
Marks,  •||;;g' 
Diameter,  ''.664. 
Sectional  area,  .25  square  incb. 


543 


Applied  loads. 


Total. 


Founda. 
250 
1,250 
2,500 
3.750 
5,000 
0,250 
7.600 
8.750 
10.000 
11.2.50 
U500 
12,750 
13.000 
13.250 
13.500 
13,  750 
14.000 
14.250 
14,500 
14.750 
15.000 
15.6U0 
16.000 
16.500 
17,000 
17.500 
18.000 
18,500 
19.  000 
19  500 
20.000 
20.600 
21,  ftOO 
21,500 
22.000 
22.500 
23.000 
23.500 
24,000 
24.500 
25,000 
25.600 
26.000 
26,500 
27.  000 
27,600 
27,570 


Persoaare 
incn. 


Poundi. 
1,000 
6.000 
10.000 
15.000 
^O.OOO 
25.000 
30.000 
35.000 
40.000 
45.000 
50,000 
61.000 
6.',  000 
53.000 
64.000 
65,000 
56.000 
57,000 
68,000 
50,000 
60  000 
62,000 
64.000 
68,0(*0 
68,000 
70.000 
72.000 
74.000 
76.000 
7a  000 
80,000 
62,000 
KOOO 
8G,0<)0 
8S,000 
90.000 
02.0(0 
94.000 
9-3. 000 
08.000 
100,000 
102,000 
104,000 
106.000 
108.000 
110. 000 
110, 280 


EloD  gallon 
per  inch. 


Inch. 

0. 

.000133 
.  0.}0300 
.000483 
.000667 
.000850 
.  001033 
.  001200 
.001350 
.001533 
.00in7 
.001783 
.001850 
. 001017 
.002067 
.002200 
.002367 
.0ii2600 
.002717 
.002883 
.003233 
.004000 
.004900 
.006133 
.007500 
.008ai3 
.010250 
.011667 
.013083 
. 014750 
.0.6367 
.018000 
.0l98.?3 
.021783 
.023917 
.02C000 
.028750 
.031333 
.034000 

'.0383 
.0433 
.0483 
.  0.-.17 
.0617 
.0700- 
.0883 
.10J3 


SncccMlve  pennanent 

! 


Inch. 
0. 

.000133 
.000167 
.000183 
.000184 
.000183 
.000183 
.000167 
.000150 
.000183 
.000184 
.000066 
.000067 
.000067 
.000.60 
.000133 
.000167 
.000133 
.000217 
.000166 
.000360 
.000767 
.OOOflOO 
.001238 
.001367 
.001333 
.001417 
.001417 
.001416 
.001667 
.001617 
.001633 
.  001833 
.001050 
.002134 
.002083 
.002750 
.  0025P3 
.00J667 
.0043 
.OOf^O 
.0050 
.0O'V4 
.0100 
.0083 
.0183 
.0150 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.00C017 
.000017 
.  090017 


Snccesaive 

permanent 

set. 


Inch. 


Bemarks. 


Initial  load. 


.000017 
0. 
0. 


Elastio  limit. 


Tensile  strength. 


Creneral  summary. 

Tensile  strcn^^h  xM?r  aqaare  inrh  of  orisinal  section pounds..  110,280 

El»Htic  limit  per  sQuaro  incb  of  originalsection do  ...    5J,000 

Elongation  per  incti  aft<fr  rapture       inch..    0.1167 

Elongation  per  incb  under  strain  at  el afit!c  limit do 001917 

Reduction  in  diameter  at  poibt  of  rupture    do 064 

RKdnction  in  area  after  rupture,  per  centum  of  original  section 21. 4 

Poeition  of  rupture at  middle  of  stem 

CbAracter  of  broken  8nr:ace,  granular,  radiating  from  a  dull  spot  at  the  circumference.    Opened  sur- 

fnce  cracks  in  the  vicinity  of  rupture. 
Elongation  of  Inch  sections ".08,  ".12,  ".18*,  ".15,  ".09,  ".08 


544  TESTS    OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 


No.  3142. 
Marks,  i«#' S 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 


Applied  loadB. 

EloDgatioD 
per  inch. 

i 

Successive 
cloneation 
per  inch. 

Permanent 
set 

Successive 

1 

1 

Total. 

Per  squftre 
incb. 

permanent '              Hemarka. 
set       1 

i                                         1 

Pounds. 

2eo 

1.250 
2,600 
8,750 
5,000 
6.260 
7,500 
8.750 
10.000 
11,250 
11,600 
11,760 
12,000 
12,250 
12. 500 
12,750 
13,000 
13.260 
13.500 
13,760 
14. 0. 0 
14,250 
14,500 
14.750 
15,000 
15.500 
16,000 
16,500 
17,000 
17.600 
18  000 
18,500 
10,  000 
lO.fOO 
20, 000 
20,600 
21. 000 
<     21, 500 

Poundt. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
85.000 
40. 000 
46,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,000 
62,000 
63,000 
6*,  000 
65,000 
56,000 
67,000 
68,000 
50,000 

Inch. 
0. 
.0C0183 
.000317 
.000467 
.0006:0 
.000817 
.000983 
.001160 
.  001317 
.001483 
.001517 
.001550 
.001583 

Inch. 
0. 

.00013.^ 
.000184 
.000160 
.000183 
.000167 
.000166 
.  000167 
.000167 
.000166 
.000034 
.000033 
.0000.13 

Inch. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

liUh. 

0. 

1 
1 
Initial  load. 

.001633    1      .0000.-6 
.001700          .000067 
.001733           .000033 
.001783           .0i.O05O 
. 001850    •        OAonft? 

• 

' 

Elastic  limit. 

.0011017 
.002183 
.  002367 
.  0  12533 
.002733 
.  00  'fiR.1 

.000167 

.000166 

.000184 

.000166 

.000200 

. 000250 

.  000434 

.  (>0a833 

.  001000 

.  001183 

.001400 

.  001250 

.001417 

.001600 

.001333 

.  001750 

.001484 

.001633 

.001867 

. 002000 

.  002166 

.002084 

.002418 

.002417 

.002917 

.003333 

.003300 

.0050 

.0066 

.0050 

.0084 

.0200 

.0100 

60,000           .003417 
62,  000           -  A<U'>(>A 

64,000 

66,000 

68,000 

70,000 

72, 000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,  000 

86,000 

83.000 

90,000 

92,000 

D4,0U0 

96,000 

98,000 

100, 000 

102,000 

104,000 

106,000 

108, 000 

110, 000 

110, 280 

.  005250 
.  00G433 
.  007833 
. 000083 
.010500 
.  012000 
.013333 
.  015083 
.  016667 
. 018300 
. 020167 
. 022167 
.  024:;33 
.  026417 
.028833 
.031250 
.  034167 
.037600 
.  040800 
.0467 
.0633 
.0583 
.0667 
.0867 
.0%7 

1 

■ 

1 

TensUe  strenjttli. 

22. 000 

22,500 
23,000 
23,500 
24.000 
24,600 
1    25.000 
25,600 
20.000 
20.500 
27. 000 
27,500 
27, 670 

General  eummary. 

Specific  gravity ^-^^ 

Hardness 24.M 

Tensile  strength  per  square  inch  of  original  section ponnds..  110,2^0 

Elastic  limit  per  sqnare  inch  of  original  section do —    55.00 

Elonfiatlon  per  icon  after  rupture inch..    OillW 

Elongation  per  inch  under  strain  at  elastic  limit do  ...  .OOlMO 

Hodnotion  In  diamet«^r  at  point  of  rupture do •?* 

Reduction  in  area  after  rupture,  per  centum  of  original  section 24.s 

Position  of  rupture :...2".15fnMnn«k 

Chanicter  of  broken  surface granular;  silkTcent^T 

-Elongation  of  inch  sections ".0^  ".!»•,  ".13,  ".0», '^.08,  ".« 
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No.  3143. 


Marks,  »^,.*\' 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  ImmU. 

per  inch. 

SocoeMlTe 
eloDsaUon 
perlnoh. 

Permanent 
set. 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 

SacoaMlve 
set. 

Bemarka. 

TotaL 

Pcraqnare 

^  250 

1,250 

2,500 

8.750 

6.000 

6.250 

7,500 

8.760 

10,000 

11,260 

11,600 

11,760 

12,000 

12,250 

12,600 

12,760 

13.000 

18,860 

18,600 

13,750 

PoundM, 
1.000 
6.000 
10.000 
15,000 
20,000 
26.000 
30.000 
35,000 
40.000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
63,000 
64.000 
ftlLOOO 

Inch, 
0. 

.000150 
.000333 
.000500 
.000887 
.000850 
.001007 
.001338 
.001383 
.001587 
.001617 
.001850 
.001750 
.001817 
.001888 
.001960 
.002187 
.002888 
.002517 
.002700 
.003017 
.003338 
.003860 
.004188 
.004887 
.806838 
.000950 
.008417 
.009733 
.011200 
.012588 
.014138 
.015838 
.017500 
.019088 
.021187 
.023187 
.026117 
.027500 
.029017 
.03'.!087 
.086887 
.080000 
.0450 
.0500 
.0560 
.0838 
.0750 
.0888 

Inch, 
0. 

.000150 
.000183 
.000107 
.000107 
.000183 
. 000217 
.000166 
.000150 
.000184 
.000050 
.000033 
.000100 
.000007 
.000088 
.000087 
.000217 
.000188 
.000184 
.000183 
.000317 
.000310 
.000617 
.000888 
.000484 
.001106 
.001117 
.001407 
.001310 
.001487 
.001383 
.001550 
.001700 
.001007 
.001588 
.002084 
.002000 
.001950 
.002388 
.002417 
.002750 
.003000 
.003333 
.0060 
.0060 
.0050 
.0083 
.0117 
.0183 

Inek. 
0. 

Initial  load. 
ElasUc  limit. 

•    1 
1 

'.  i 

»            i 

Tensile  strenstb. 

.000017 
0. 
0. 

14.000            68.000 
14.250            57,000 
14,500            68.000 
14,760            50.000 
15,000            80,000 
16,500            82,000 
18.000            84.000 
18.600            fllLOOO 

17,000 
17,600 
18.000 
ia600 
1%000 
19,500 
20.000 
20,600 
21.000 
21,600 
22,000 
22,600 
23;  000 
23.600 
24,000 
24,500 
26,000 
26,500 
28.000 

88.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,009 
84.000 
88.000 
88.000 
90,000 
92,000 
94,000 
08.000 
98.000 
100,000 
102.000 
104,000 
108.000 
108,720 

General  aummarjf. 

Tenaileatrength  per  sqaare  inch  of  orifrinal  section ponnds..  106,720 

Xlaatio  limit  per  sonare  inch  of  original  section , do —    47,000 

Hongatlon per incn after mptare inch..    O.O'in 

XloDgatioo  per  inch  under  strain  at  elastic  limit do .OOIOSO 

Bedttotion  in  diamet«>r  at  point  of  mptnre do '.  0Z4 

Bedttction  in  area  after  mptare,  per  centum  of  original  section 2i.^ 

Position  of  rapture ",50  from  neck 

Character  of  DToken  surCsee (rranular;  silkvcdnt^ 

Elongation  of  inch  sections ".22*.  ".08,  ".06,  ".06, ''.00,  ".07 

H.  Ex.  16 35 
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Marks,  Sf;,^c5 

Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inch. 


No.  8144. 


AppUedlMida. 


Total. 


PerMnare 
iDon. 


per 


Saooeaeive 
eloontloii 
per  mob. 


PenBaaent 


SnooeaaiTO 


250 
1,2S0 
S,0OO 

t,7S0 
^000 
e.260 
7,600 
8.750 
10,000 
11.250 
11,600 
11.760 
12.000 
12,250 
12,600 
12,760 
18,000 
13,250 
18,600 
18,760 
14,000 
14,250 
14,600 
14,760 
16.000 
16.500 
18,000 
18,600 
17.000 
17,600 
18.000 
18,600 
18.000 
19,500 
80,000 
20,500 
21,000 
21.500 
22,000 
22,600 
28,000 
28,500 
24,000 
24,600 
26,000 
26.600 
28.000 
28,420 


Pound$. 
1,000 
5,000 
10,000 
16,000 
20,000 
2^000 
80.000 
85,000 
40,000 
45,000 
48,000 
47,000 
48,000 
48,000 
50.000 
51,000 
62.000 
53.000 
54.000 
56.000 
56,000 
57.000 
58,000' 
60,000 
60.000 
02.000 
84,0u0 
60,000 
68,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82,IKN) 
84,000 
80,000 
88,000 
90,000 
92.000 
94.000 
96,000 
08.000 
100,000 
102,000 
104,000 
105^680 


Inch. 
0. 

.000U7 
.000300 
.000450 
.000650 
.000817 


.001150 
.001317 
.001483 
.001517 
.001550 
.001600 
.001667 
.001800 
.001960 
.002167 
.002350 
.002667 
.002917 


.003700 
.004188 
.004667 
.005250 
.006500 


.009167 

.010667 

.012033 

.013533 

.015200 

.0l<»67 

.018588 

.020417 

.022500 

.021067 

.027338 

.029417 

.032083 

.035000 

.038750 

.042333 

.0483 

.0533 

.0633 

.0700 

.0967 


Inch, 
0. 

.000117 
.000188 
.000150 
.000200 
.000187 
.000186 
.000187 
.000167 
.000186 
.000034 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


laitial 


.000050 
.000067 
.000133 
.000150 
.000217 
.000188 
.000317 
.000250 
.000416 
.000367 
.000483 
,000484 
.000583 
.001250 
.001333 
.001334 
.001500 
.001806 
.001500 
.001667 
.001067 
.  001716 
.001834 


BlasUo  limit. 


.002167 

.002666 

.002084 

.002666 

.002917 

.003750 

.003583 

.005967 

.0050 

.0100 

.0067 

.0267 


Tenaile  atrencth. 


General  summary, 

Tenaile  atrangth  per  aqnare  inch  of  original  section ponnda..  lOi^iV 

Baalio  limit  per  aqnare  inch  of  original  aection do  ...    4^M' 

BoBgation  per  incii after  roptnre Ineb..   OLlSli 

nengattOB  per  ineh  nnder  atndn  at  elaatio  limit. do 691616 

Bednotton  in  diameter  at  point  of  raptnre do OM 

Jteduction  in  area  after  mptate.  per  centam  of  original  Motion 36:4 

YoiitioB  of  mptare  r'.50  fkMD  neck 

Cbaraoter  of  broken  anrfaoe » gnmnlar;  iHItT  center 

^  kofinobaeotlona ".06,  ".07. 'MO,  .•*;•,  ".», "« 


TESTS   OF  IBOK,  8T£EL,  AND  OTIIES  MATBKIAIiS. 

TSo.  3145. 

Marks,  i^liSl 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Ml 


Applied  loada 


TotaL 


Per  square 
inch. 


ElongAtion 
per  Inch. 


SnocesBive 
elongation 
per  inch. 


Permaaent 
set. 


Sacoessive 
permanent 


Bemarks. 


PbtnuU. 
250 
1.250 
2,500 
3,750 
5^000 
0,250 
7.500 
8,750 
10,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,500 
12.750 
13,0(10 
13,250 
13,500 
13.750 
14.000 
14,250 
14,500 
14,750 
15,000 
15.500 
16.000 
10,500 
17.000 
17.500 
18,000 
18,500 
10,000 
10,500 
20.000 
20.500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25^000 
25,800 
25,680 


Ptmndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
40,000 
4^000 
44,000 
47,000 
48,000 
40.000 
50.000 
61.000 
52,000 
63,000 
X  54, 000 
55^000 
56,000 
57,000 
58,000 
50.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
7H,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
92,000 
94.000 
96,000 
08,000 
100.000 
102,000 
102,720 


Inch, 
0. 

.000160 
.000333 
.000500 
.000683 
.000867 
.001033 
.001032 
.001450 
.001650 
.001767 
.001867 
.002033 
.002250 
.002667 


.003583 
.004083 
.004067 
.005200 
.006750 


.006933 
.007500 
.008267 
.009733 
.011167 
.012583 
.014167 
.015017 
.  017917 
.010667 
.021250 


.025500 
.027500 
.030417 


.030000 

.030583 

.043000 

.0483 

.0533 

.0633 

.0717 

.0917 

.1117 


IndL 
0. 

.000150 
.000163 
.000167 
.000183 
.000184 
.000166 


.000817 
.000200 
.000117 
.000100 
.000166 
.000217 
.000417 
.000366 
.000550 
.000500 
.000584 
.000533 
.000650 
.000583 
.000600 
.000567 
.000767 
.001466 
.001434 
.001416 
.001584 
. 001750 
.002000 
.001750 
.001583 
.002083 
.002167 
.002000 
.002017 
.002916 
.002667 


.008417 

.0053 

.0050 

.0100 

.0084 

.0200 

.0200 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


IndL 


laJtlallMd. 


.000038 
.000017 


TensQe  strength. 


General  swnmary. 

Spodflc  RraTity '. 7.84M 

uMMeM 20.81 

TeMlle«tT0Bf{(b  per  square  inch  of  oriffinal  section ponnds..  102,738 

BlasMc  Uaili  per  square  inch  of  originia  section do    ..    45,000 

BliNiitallea  per  inch  after  rapuire.  inch..    0.1208 

HIeofiatfMi  per  loohnnder  strain  at  elastic  limit. do 001668 

Beinetien  in  diameter  at  point  of  mptore do 084 

B»!<8mliMi  4a  area  after  mptore,  per  centnm  of  original  section 27.8 

PMllowfnipfttre ".OSfttun  neck 

^atiaater of  broken  svrCMe granular;  MTkvcentw 

Sfcnigation  of  inch  sections '^20^".l5,  ".08,  ".09,  ".10,  'MO 
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Marks,  i'JiS 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  inch. 


Ko.  3177. 


Applied  loads. 


ToteL 


Persqiiare 
incn. 


Elonnition 
perlnoh. 


Snooessive 
elODgation 
per  inoh. 


Pennanent 


SncoeeciTe 

perbuuient 

aet 


Povnda. 
260 
1,250 
2,500 
8,750 
6,000 
0.250 
7,500 
8,750 
10,000 
11.250 
12,500 
12,750 
18,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
16,000 
16,500 
10,000 
10,500 
17,000 
17,500 
18.000 
18,500 
10.000 
19,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25.500 
28.000 
28,500 
27,000 
27,500 
27,000 


PiDimdt. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
40,000 
45,000 
60,000 
51,000 
52.000 
53,000 
64.000 
55,000 
58,000 
57,000 
58,000 
50,000 
80.000 
82,000 
84.000 
88,000 
88,000 
70,000 
72,000 
74.000 
78,000 
78,000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
92,000 
94,000 
98.000 
98,000 
100,000 
102,000 
104,000 
108,000 
108,000 
110,000 
110, 780 


Jnek. 
0. 

.000188 
.000300 
.000487 


.001000 
.001183 
.001350 
.001517 
.001700 
.001783 
.001887 
.001933 


.002133 


.002400 
.002587 
.002738 

.002950 


.004417 

.005417 

.008583 

.007850 

.009333 

.010887 

.  012167 

.018750 

.015417 

.018750 

.018583 

.020500 

.022500 

.02458:i 

.028783 

.029187 

.0317 

.0342 

.0367 

.0433 

.0483 

.0517 

.0617 

.0733 

.0887 


0. 

.000183 
.000187 
.000187 
.000183 
.000183 
.000187 
.000183 
.000187 
.000187 
.000183 
.000083 
.000084 
.000088 
.000100 
.000100 
.000150 
.000117 
.000187 
.000168 
.000217 
.000583 


.001000 

.001108 

.001267 

.001483 

.001334 

.001500 

.001583 

.001687 

.001333 

.001833 

. 001917 

.002000 

.002083 

.002200 

.002384 

.002533 

.0025 

.0025 

.0060 

.0050 

.0034 

.0100 

.0118 

.0134 


Inek. 
0. 

a 

0. 

a 

0. 
0. 

a 

.000017 
.000017 


Initial 


.080017 


TenaOeatiWDcCli. 


Qentral  Honmary, 

Tensile  atrength  per  aqnare  inoh  of  original  seotion ponada..  l]i,1W 

Elaaticlimit  per  aquare inch  of  original  aeotlon da....    il^MI 

Slongatlon  per  inch  after  mptnre Inobi..    OlIMI 

Blongation  per  inch  under  strain  at  elastic  limit do....  .8811M 

Redaction  in  diameter  at  point  of  rupture do OH 

Ked  notion  in  area  after  rupture,  per  centum  of  original  section SL4 

Position  of  rupture TfJ^tnmmmk 

Chsracter  of  broken  surface granular;  nlllrj  annf  at  nliiwftif  m 

Blongatlon  of  inch  sections ",06^  ".08,  ".J3*.  ".It,  ".p,  *.ll 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  3178. 

Diameter,  '^564. 

Sectional  are%  .25  square  inch. 


549 


Applied  loads. 


Total. 


Per 


raqnare 
inen. 


Elongation 
per  inch. 


Suocessive 
ekmsation 
per  Inoh. 


Permaaeut 


Sacceaaive 

permanent 

set 


Bemarks. 


PMMUlt. 

260 
1,260 
2.600 
3,750 
5,000 
6^260 
7,500 
8,750 
10,000 
11,250 
12,600 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,260 
14,500 
14.750 
15,000 
16.260 
16,600 
15,760 
10^  000 
16,500 
17,000 
17,600 
1«,000 
18,600 
19.000 
U,600 
20,000 
20^600 
21,000 
21,600 
?,000 

!?•«» 
^000 

28.500 

14.000 

5500 

25,000 
25,600 

!!•«» 
20.600 

27.000 

27,600 

28,000 

28.600 

20.000 

S,500 

20^660 


POtmdt. 

1,000 

6,000 

10.000 

15,U00 

20,000 

25,000 

80.000 

85.000 

40,000 

45,000 

50,000 

61,000 

52,000 

53.000 

54,000 

50,000 

60,000 

67.000 

68.000 

59,000 

00,000 

01.000 

62,000 

03.000 

64,000 

66.000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82.000 

84.000 

86,000 

88,000 

90,000 

02,000 

04,000 

06.000. 

96,000 

100.000 

102,000 

104,000 

106b  000 

106.000 

110,000 

112^000 

114,000 

ll&OOO 

118.000 

118,200 


Inch. 
0. 

.000133 
.000300 
.000467 
.000650 
.000833 
.001000 
.001183 
.001350 
.001500 
.001607 
.001717 
.  001767 
.001783 
.001817 
.001867 
.001033 
.002000 
.002050 
.002100 
.002150 
.002200 
.002267 
.002367 
.002467 
.002667 


.003500 

.004067 

.004967 

.005017 

.007033 

.008367 

.000750 

.011260 

.012733 

.014233 

.016017 

.017667 

.019600 

.021138 

.0233 

.0267 

.0300 

.0338 

.0867 

.0383 

.0400 

.0488 

.0500 

.0560 

.0683 

.0733 


Inch. 
0. 

.000133 
.000167 
.000167 
.000188 
.000183 
.000107 
.000183 
.000167 
.000150 
.000107 
.000050 
.000050 
.000016 

.oooo:m 

.000050 
.000060 
.000067 
.000050 
.000050 
.000050 
.000050 
.000067 
.000100 
.000100 
.000.00 
.000  J33 
.000500 
.000567 
.000900 
.000050 
.001116 
.001334 


Inek. 


IndL 


Initial  load. 


SUMtio  limit 


.001500 

.001483 

.001600 

.001684 

.001750 

.001838 

.001633 

.002167 

.0034 

.0038 

.0033 

.0034 

.0016 

.0017 

.0038 

.0067 

.0050 

.0133 

.0050 


Tenaile  etiensth. 


General  8»mmary. 

Tensile  atreagth  per  aqoare  inoh  of  original  section pounds..  118.200 

SlastielimiftperaqQare  inoh  of  oricinafseotion do —    66,000 

Elongation  per  iAch  alter  roptnre inch..    0.0767 

Elongation  per  inoh  under  strain  at  elasticlimit do 001867 

Bednotion  in  diaaieter  at  point  of  rupture do 064 

Bednction  in  area  after  rupture,  per  centum  of  original  section 21.4 

Poaitioaofraptare ".OOfiromneok 

Chaxaoter  of  hroken  surface granular;  silky  center 

Elongation  of  inch  seotiona ".06,  ".«,  ".05,  ".06,  ".07,  ".M* 


550  TESTS  OF  IRON,  STEEL,  AND  OTHEB  HATEBIAL& 

No.  3179. 
Marks,  25;,^ 
Diameter,  ^'.564. 
Sectional  area,  .25  square  inch. 


EUmieatioa 
perineh. 

SncceMlTe 

PeraunoDt 
sec 

Snooeashre 

BeBwks. 

TotaL 

Peraqoare 

260 
1.260 
2,600 
8,750 
6,000 
8,250 
7,600 
8,760 
10,000 
11,260 
12.600 
12,760 
13,000 
18.260 
13,500 
18,760 
14,000 
14.280 
14,600 
14.750 
15.000 
16,500 
18,000 
18,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,600 
28.000 
23.600 
24,000 
24,500 
25,000 
25,500 
26.000 
28.500 
27.000 
27,600 
28,'000 

Poundt. 
1,000 
5.000 
10,000 
15.000 
20.000 
25,000 
30.000 
36.000 
40.000 
45.000 
50.000. 
61.000 
52,000 
53.000 
64.000 
56^000 
58.000 
67,000 
58.000 
69,000 
80,000 
82,000 
84,000 
88,000 
88,000 
70,000 
72,000 
74.000 
78,000 
78.000 
80,000 
82,000 
84.000 
88,000 
88,000 
90,000 
92.000 
04.U00 
96.000 
98,000 
100,000 
102,000 
104,000 
108.000 
108,000 
110.000 
112,000 

Jneft. 
0. 

.000150 
.000383 
.000600 
.000687 
.000850 
.001050 
.001217 
.001383 
.001550 
.001767 
.001800 
.001917 
.002000 
.002100 
.002183 
.002333 
.002487 
.002600 
.002733 
.002917 
.003533 
.004333 
.005417 
.006387 
.007633 
.009000 
.010250 
.Oin-iO 
.  0l3.{33 
.  014833 
.010500 
.  018250 
.020083 
.022833 
.023917 
.0287 
.0300 
.0333 
.0350 
.0383 
.0417 
.0467 
.0517 
.0600 
.0683 
.0867 

0. 

.000150 
.000183 
.000187 
.000167 
.000183 
.000200 
.000167 
.000168 
.000187 
.000217 
.000033 
i 000117 
.000083 
.000100 
.000083 
.000150 
.000134 
.000133 
.000133 
.000184 
.000816 
.000800 
.001084 
.000950 
.001288 
.001387 
.001250 
.001500 
.001583 
.001500 
.001867 
.001750 
.001833 
.002750 
.001084 
.002783 
.0033 
.0033 
.0017 
.0033 
.0034 
.0050 
.0050 
.0083 
.0063 
.0184 

Inek, 
0. 
0. 

a 

0. 
0. 
0. 

a 

0. 
0. 

Inch, 
0. 

Initial  iMd. 
ElMgiiolWt. 

Tenalle  Mveni^li. 

General  summarjf, 

TiQiBileatraBSth  per  flquftre  inch  of  original  seotion pomda..  HS.M' 

Slaatio  limit  per  Boaare  inch  of  origiDal  section d9....    51,40 

Elongation  per  inch  after  rupture inch. .     Ol  INt 

Xlongation  per  inch  under  strain  at  elastic  limit do Ml^ 

Kadnction  in  diameter  at  point  of  rupture do lit 

Bednotion  in  area  after  rupture,  per  centum  of  original  aection 27.4 

PoailionofraptBre l".7tft««BMA 

Chancter  of  broken  snrfkee gCHnnlar;  ailky  eoeoninr  apat 

Xlongatloa  of  inch  sections ".0^"  97,  "dOS^'MOC '*.!**,  *^U 


TESTS  OF  IBON,  STEEL,  AND  OTHEft  lUTESUXa 
Ko.  3180. 

Diameter,  ^66d. 

Sectional  are,  .24  square  Inch. 


5&1 


.▲nulled  loads. 


Total 


P«r 


rtqiiare 
isoii. 


per 


isfttion 
mch. 


SneoaMhre 
tgation 
Inoh. 


perl 


pennanent 


260 
1.2S0 
S»600 
8. 750 
^000 
•.MO 
7,500 
8»760 
10,000 
11,850 
12,500 
12^760 
18,000 
18.260 
18.500 
18,760 
14.000 
K2S0 
14,500 
14,750 
15,000 
15^500 
10,000 
10,500 
17,000 
17,500 
18,000 
18,500 
19.000 
10,300 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24.000 
24.800 
29,000 
28.500 
28.000 
28,500 
27,000 
27.600 
28,000 
28,480 


Pounds, 
1,000 
6.O0O 
10.000 
16,000 
20,000 
25.000 
80,000 
86.000 
10,000 
46,000 
60.000 
61,000 
62.000 
18,000 
64,000 
66.000 
66,000 
W.OOO 
68,000 
68,000 
00,000 
82.000 
04.000 
08.000 
08,000 
70,000 

r2,ooo 

74.000 
78,000 
78.000 
80,000 
82.000 
84.000 
88.000 
88,000 
90,000 
92.000 
94,000 
90,009 
98,000 
100,000 
102,000 
104.000 
108.000 
188,000 
110,000 
112.000 
U8,920 


Inek, 
0. 
.000133 


.000467 


.000617 
.000968 
.OdllSO 
.001317 
.001483 
.001068 
.001717 
.001783 
.001860 
.001917 
.001983 
.002087 
.002167 
.008207 
.008307 
.009617 
.002917 


.004860 
.006388 
.000647 
.007687 


.012000 
.018600 
.016088 
.010687 
.018333 
.030417 


.024187 

.026417 

.028417 

.0817 

.0860 

.0876 

.0417 

.0487 

.0617 

.0000 

.0700 

.1033 


Inch, 
a 

.000138 
.00018T 
.000187 
.000108 
.000184 
.000106 
.000167 
.000187 
.000166 
.000200 
.000034 


.000060 


.000100 
.000100 
.000100 
.000150 


.00062I8 


.001068 
.D01184 
.001160 
.001410 
.001500 
.001417 
.001500 
.001588 
.001584 
.001688 


.001910 

.001834 

.002250 

.002000 

.003288 

.0038 

.0026 

.0042 


.0083 
.0100 


0. 
Oi 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


InMtallMid. 


XMIoUviit. 


Tenaile  tlraBfth. 


General  •untmary. 

TeaaileBtrangtli  per  nqaarelneh  of  original  section ponnda,.  111^4 

Santle  limit  per  Muare  inch  of  originiu  aeotion do....    OJL' 

XIoBgation  per  incn  after  rapture .....inoh..    Oil 

Xlongation  par  Inch  noder  strain  at  elastic  limit do... 

Bednctlon  in  diameter  at  point  of  mptnra ...... ;........ do.... 

BednottoB  in  area  after  rnptwe,  per  oentnm  of  original  section ^,.. 

Portion  of  mptnre l".20fton 

Character  of  broken  sorfiMe granular;  silky  center 

XlongatSonofinchaeetkma ".11, 'Ol,  ".08i  ".08i  ".18*. 'M4 


552  TESTS   OF  IBON,  STEEL,  AND   OTHEB  MATEBIAL8. 

THIRD  HOOP  Cf 

No.  3371. 
Marks,  >!?;.? 
Diameter,  ^^564. 


kJCUtll^ 

ucii  aitsn, 

,MJ  EM|U« 

ire  luuii. 

Applied  loads. 

Eloncatlon 
perinclu 

Sooceaaive 
eloDfi^aticni 
par  inch. 

Permanent 
set 

SoooeaalTe 

pennanent 

aet. 

Bamarkft. 

Total. 

Per  aqiiare 
inc^. 

P0undt. 
250 
1,250 
2,600 
3,760 
6,000 
6,250 
•     7,600 
8,750 
10,000 
11.250 
12,500 
12,750 
18,000 
18,250 
13,500 
18,760 
14.000 
14,250 
14,500 
14.750 
15,000 
15.600 
16,000 
16.600 
17,000 
17. 500 
18,000 
18.500 
19,000 
19.500 
20,000 
20,500 
21.000 
21,500 
22.000 
22.500 
28,000 
23,600 
24.000 
24.600 
25,000 
25,030 

Poundt. 

1,000 
5,000 
10,000 
16.000 
20,000 
25,000 
80,000 
86,000 
40,000 
45.000 
60,000 
51.000 
62,000 
53,000 
54.000 
55,000 
66.000 
67,000 
58.000 
69.000 
60,000 
62, 000 
04,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
9.',  000 
94,000 
96.000 
96.000 
100.000 
100,120 

Inch, 
0. 
.000160 
.000317 
.000488 
.OOU660 
.000817 
.000083 
.001150 
.  001317 
.001483 
.001667 
.001767 
.002067 
.002767 
.003833 
.004833 
.006167 
.006700 
.007367 
.C.08000 
.008867 
.010350 
.012260 
.014333 
.016000 
.  017167 
.018917 
.021167 
.023167 
.024667 
.027000 
.0300 
.033.) 
.0367 
.0400 
.0450 
.0500 
.0567 
.0638 
.0767 
.1117 
.1300 

Inch. 
0. 

.000150 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000184 
.000100 
.000300 
.000700 
.001066 
.001000 
.001  34 
.000633 
.000667 
.000633 
.000867 
.001483 
.001900 
.002083 
.001667 
.001167 
.001760 
.002250 
.002000 
.001500 
.002333 
.0030 
.0033 
.0034 
.0033 
.0050 
.0060 
.0067 
.0066 
.0134 
.0360 
.0188 

Inek, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
6. 

Inch, 
0. 

Initlalload. 
Elaatie  limit 

Tensile  atrength. 

........  ... 

............ 





General  eumfnarjf. 

Tensile  strength  per  aqnare  inch  of  original  aection ponnda..  10CL19B 

Elastic  limit  per  sonare  inch  of  originM  section do 80i,000 

Elongation  per  inch  after  rupture inob..    OilSS 

elongation  per  inch  nnder  strain  at  elastic  limit do 001167 

Beduction  indiameter  at  pointof  mptnre do 081 

Reduction  in  area  after  mptnre,  per  centum  of  originij section 21-4 

Position  of  rupture 1''.96  fhm  neck' 

Character  of  broken  surface .gnuiiilar;dnllspotattheoirenmf^reBa 

Elongation  of  inch  sections .'. «.09,  «.12,  ".16.  ".15,*.«*.  •.!• 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS 

No.  3372. 

Marks/B^Tl^o 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


553 


Applied  loMls. 

Elongation 
perinob. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarka 

TotaL 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
3,750 
5.000 
8,260 
7.600 
8,750 
10,000 
11,250 
12.500 
12,750 
13,000 
13,250 
13,S00 
13,750 
14.000 
14.250 
14.600 
14.750 
15,000 
15.600 
18,000 
18,500 
17.000 
17,600 
18.000 
18,500 
19,000 
19.500 
20,000 
20,500 
21.000 
21,500 
22.000 
22,600 
23.000 
23,600 
24,000 
24.500 
25.000 
25.500 
28,000 
28,480 

Pounds. 
1,000 
5.000 
10,000 
16.000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51.000 
52.000 
63.000 
54.000 
55,000 
56.000 
57,000 
58.000 
59.000 
60.000 
82.000 
84.000 
66.000 
OP.OOO 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
08,000 
100,000 
102,000 
104,000 
105.920 

Inch. 
0. 

.000133 

.000317 

.000483 

.000633 

.000800 

.0J0967 

.001133 

.001300 

.  001467 

.001633 

.001667 

.001700 

.  001733 

.001817 

.002000 

.002533 

.003033 

.0036.50 

.004383 

.  005117 

.006533 

.008000 

.009333 

.010667 

.  012017 

.013500 

.  OL^OOO 

.016583 

. 018267 

.019917 

.021833 

.  023833 

.025917 

.028333 

.030667 

.0333 

.0367 

.0400 

.0467 

.0517 

.0800 

.0700 

.1050 

Inch. 
0. 

.000133 
.000184 
.000166 
.000150 
.000167 
.  000167 
.000166 
.000167 
.000167 
.000166 
. 000034 
.  000033 
.  000033 
.  000084 
.000183 

.ooor.33 

. 000500 

.000617 

.0007.33 

.  000734 

.001416 

.  001467 

. 001333 

. 001334 

.001.350 

.  001483 

.001500 

.  001583 

.001684 

.001060 

.001916 

. 002000 

.002084 

.002416 

.  002334 

. 002633 

.0034 

.0033 

.0067 

.0030 

.0083 

.0100 

.0350 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 



t    

General  summary,  * 

Tensile  strength  per  square  inch  of  original  section pounds..  106,920 

Elastic  limit  per  square  inch  of  original  section do....    68,000 

Elongation  per  inch  after  rupture inch . .    0. 1383 

Elongation  per  inch  under  strain  at  elastic  limit do 001733 

Efdnction  in  diameter  at  point  of  rupture do 124 

Heduotionin  area  after  rupture,  per  centum  of  original  section 89.S 

Position  of  rupture 2".80fhnn  neck 

Character  of  broken  surface i *. silky 

Elongation  of  inch  sections ".07,  ".12,  ".33*.  ".12,  ".09.  ".07 
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Marks,  i»|;' S 

Diameter,  '^564. 

Sectional  area,  .25  square  incb. 


No.  3373. 


Applied  loads. 

Elongation 
per  inoh. 

SaoooMive 
elon^tion 
per  inch. 

Sooeeaelve 

Bemnrke. 

ToUl. 

Perftqaare 
Inoh. 

Fennnaeat 

set. 

pennnnent 
set. 

Pounda. 
250 
1,250 
2.500 
3.750 
6.000 
6.250 
7,600 
8^750 
10,000 
11.250 
12.500 
12,750 
18.000 
13,250 
13.500 
13,750 
14,000 
14,250 
14,500 
14,760 
15,000 
16^500 
16.000 
16,600 
17.000 
17.600 
18,000 
18.500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23.000 
28,500 
24.000 
24,600 
25.000 
25,600 
26.660 

Poundi, 
1.060 
5.000 
10,000 
15,000 
20,000 
25.000 
80,000 
86.000 
40.000 
45^000 
50.000 
51.000 
52.000 
03,000 
54.000 
55,000 
56.000 
57.000 
58.000 
50,000 
60,000 
62,000 
64.000 
00,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88.000 
90,000 
92.000 
94,000 
96,000 
98.000 
100.000 
102.000 
102,240 

Inch. 
0. 

.000183 
.000317 
000467 
;000633 
.000600 
.000067 
.001133 
.001300 
.001467 
.001633 
.001683 
.002283 
.003000 
.003833 
.004367 
.006183 
.005067 
.O0A667 
.00T-if50 
.008000 
.009200 
.010583 
.011017 
.    .0H417 
.016000 
.  OiO'iOO 
.  0182.'>0 
.002000 
.0:21833 

.026083 

.028007 

.031000 

.  03  i9L7 

.036867 

.0417 

.0467 

.  0517 

.0583 

.0700 

.0950 

.1067 

Ineh. 
0. 

.000133 
.000184 
.000150 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000050 
.000600 
.000717 
.000833 
.000534 
.000816 
.000784 
.000700 
.000583 
.000750 
.001200 
.001383 

.ooi?m 

.001500 
.001583 
.001500 
.001750 
,001760 
.001833 
.002000 
.002250 
.001'584 

.002917 

.002950 

.004833 

.OOfiO 

.0050 

.0006 

.0117 

.0250 

.0117 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  loud. 
Elastic  Umit. 

Tenoilestrangth. 

1  ••'  

General  summary. 


Tenaile  strength  per  square  inch  of  oriiclnal  Beotlon pounds. 

XIastio  limit  per  square  inoh  of  original  Beotion ,. do.. 

Xtongation  per  iaco  after  roptnre Inch 

BkmgatiO!:  per  inch  under  strain  at  elastic  limit do.. 

Beduotion  in  diameter  at  point  of  rupture do.... 

Xeilootion  in  area  after  rupture,  per  centum  of  original  section S*-' 

Position  of  rupture  3".25  from  neck 

Chsneter  of  broken  surllMse. granular ;  radiating  fh>m  dull  spot  at  cirenniferenes 

UoDgationofinchseotioas ".07,  ".ll,".l8t*.24*,'*.ll.*.«y 


102. 2« 
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Marks,  Sl;.^ 

Diameter,  ^^564. 

Sectional  area,  J25  square  inch, 


No.  3374. 


Applied  hwda. 


Total 


Pound9. 

2S0 
1,280 
2,600 
3,750 
S^OOO 
0,250 

7.aoo 

8,7fi0 
10,000 
11,250 
12,500 
12.780 
13,000 
13,250 
13,600 
18,750 
14,000 
14,250 
14,600 
14,750 
16.000 
16,600 
10.000 
10,500 
17,000 
17.600 
18.000 
18.600 
10.0U0 
10,600 
20.000 
20.600 
21,000 
21.500 
22,000 
22,500 
23.000 
23.600 
24,000 
21500 
26.000 
26.500 
26.000 
20.500 
27,000 
27,480 


PersqiiAre 
incn. 


Poundi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35.000 
40.000 
45.000 
ftO.OOO 
61,000 
62,000 
63,000 
6i000 
56,000 
50,000 
67,000 
66;  000 
58,000 
00,000 
61,000 
04,000 
06,000 
08.000 
70,000 
72,000 
74,000 
70,000 
78.000 
80.000 
82.000 
84,000 
86.000 
88.000 
90,000 
02.000 
M,000 
90,000 
96,000 
100,000 
10^,000 
104,000 
106,000 
108,000 
100^820 


Xkmieaffeloii 
per  incb. 


0. 

.000117 

.000300 

.000467 

.000633 

.000800 

.000907 

.001133 

.001300 

.  001497 

,001650 

.001083 

.001700 

.001750 

.001800 

.001833 

.OUIOOO 

.002000 

.  002150 

.  002307 

.002800 

.005167 

.007000 

.008000 

.0091H3 

.010500 

.011800 

.013167 

.015107 

.  010333 

.018083 

.019667 

.021107 

.023000 

.024917 

.027167 

.029500 

.032333 

.0350 

.0383 

.0450 

.0500 

.0517 

.0617 

.0733 

.1138 


Saoceieive 
eloDftation 
per  inch. 


Inch. 
0. 

.000117 
.000183 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000183 
.000033 
.000017 
.000050 
. 000050 
.  OV0033 
.000067 
.000100 
.000150 
.000217 
.000433 
.002367 
.001833 
.001000 
.0011»3 
.001367 
.001300 
.0013A7 
.002000 
.001106 
.001750 

.  ooum 

.001500 

.001833 

.001917 

.002250 

.00:333 

.0028^ 

.002667 

.0033 

.0067 

.0050 

.0017 

.0100 

.0116 

.0400 


PermaneBt 
•et. 


Inch, 


Svoceesive 

pennaoeat 

aet. 


InelL 


Bemariu. 


Initial  load. 


Elaatio  limit 


Tanaile  atBengtlL. 


Gmeral  wmmarjf, 

2«Mlle  atrength  per  aqnare  ineli  of  original  aooUon. pomda  .  109,0!M 

Baadclimit  per  aooare  inch  of  original  aectlon do 65.006 

BoniEation pra locB after  roptare inch..    OiHW 

f<«n(»tion  per  inch  under  atrain  at  elaetic  limit do  ...  .001838 

nedociioD  ia  diameter  at  point  of  mptare do 144 

Badaetion  in  area  after  mptare,  per  eentam  of  orif^nal  aeotion 44.6 

PMtlaa  of  mptare 2".65  from  neck 

Shaffaetorefbi^enMirfkee aUlcT 

SonvMionofinoliaeGtIona <'.08, 'M6,".86»,'Mt,".18,''.» 
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Marks,  iJ?;,^c5 

Diameter,  ^^564. 

SeotioDal  area,  .25  square  inch 


No.  8144. 


Applied  loAds. 


ToUL 


PersanBre 
Inon. 


BloMttton 
permeh. 


SocoeasiTe 
elonmlioii 
per  moh. 


SaooeeaiTe 
penMHMnt 


PeiNufo. 

260 

1,250 

1,800 

1,750 
6^000 
0,250 
7,000 
8,760 
10.000 
11.260 
11,600 
11.760 
12,000 
12,250 
12,500 
12,760 
12,000 
18,250 
18,800 
18,760 
14,000 
14,250 
14,500 
14,760 
15.000 
18.500 
16,000 
10,500 
17,000 
17,500 
18,000 
18,500 
10.000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
28,000 
28,500 
24,000 
24,600 
26.000 
28,500 
20,000 
20,420 


1,000 

15,000 
Lh^(WO 

ao,of>o 
\i\  ooi» 

45,  im 

4^000 
4T,01H1 
48.000 

ao.ooo 
51 ,  nofj 

53,000 
KI,  000 
M.OQO 

M.ooy 
5fl,ooa 
^7.000 

se^iioo* 
t^.ooo 

dO.ffDO 
OiOOO 

68.000 
70,  OOO 
72,000 
74.0W 
710O0 
78,0<KI 

i»0.oon 

P2,  HOO 
&$,0O0 

£8,1)00 
00,000 
08,000 
04.000 
08,000 
06.000 
100,000 
102,000 
104,000 
10^880 


Inch, 
0. 

.000U7 
.000300 


.000817 
.000888 

.001150 
.001817 
.001483 
.001517 
.001650 
.001800 
.001067 
.001800 
.001050 
.002167 
.002360 
.002667 
.002017 


.003700 
.004188 
.004667 
. 003260 
.006500 
.007833 
.000167 
.010667 
.012033 
.013633 
.015200 
.0in867 
.018588 
.020417 
.022500 
.021667 
.027338 
.020417 


.036000 

.038750 

.042333 

.0483 

.0533 

.0633 

.0700 


IfUSk. 

0. 

.000117 
.000188 
.000160 
.000200 
.000167 
.000180 
.000167 
.000167 
.000166 
.000034 
.000038 
.000060 
.000067 
.000133 
.000150 
.000217 
.000188 
.000317 
.000250 
.000416 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Imitialloiid. 


.000483 

,000484 

.000583 

.001250 

.001333 

.001334 

.001500 

.001866 

.001500 

.001667 

.001667 

.001716 

.001834 

.002083 

.002167 

.002666 

.002084 

.002666 

.002017 

.003750 

.003583 

.005067 

.0050 

.0100 

.0067 

.0267 


Elaatio  limit. 


Tensile  atrenctb. 


GcMral  summary, 

Tenaile  ttoeDgth  per  square  inch  of  orifflnsl  flection poonds..  l*^jj| 

Wistio  limit  per  sqoare  inch  of  origlnsi  section do  ..■  «£ 

XkiBfCstion  per  Inch  After  mptnre tneh..  42 

BenfsttOB  per  ineh  under  strain  at  elsstio  limit  do ItNP 

Xednotlon  in  diameter  at  point  of  roptnre do...    ^ 

Xeduction  in  area  after  mptnre,  per  oentnm  of  original  section )*•■ 

Position  of  rapture  r*Mfmvd 

Gharaoter  of  broken  surface » sranular;  iIIItm*^ 

noBgationofinohBeoUons ".08.  ".07,  "JO,  ."27*.  Mi. '^ 


TESTS  OF.  IRON,  ST£EL,  AND   OTHEK  MATEBIALS. 


557 


Ko.  3376b 
Marks,  i«||i  J 
Diameter,  ".564. 
Sectional  area,  25  sqaare  inch. 


moDgmtloii 
per  incli. 

SooOMSlTe 
elODRfttlon 
per  inch. 

Pemument 
set 

SvooaMiTe 

Benurka. 

TotoL 

PerBqnare 
InoL 

P&undt. 
260 
1,250 
1,600 

8.750 
8^000 
6.250 
7,500 
8^750 
10.000 
11.250 
12.500 
12.750 
18,000 
13,250 
13.600 
18,750 
14.000 
14.250 
14.800 
14.750 
15^000 
15^500 
10.000 
10,500 
17,000 
17.600 

18;  000 

18.500 
10^000 
10.500 
80,000 
20.500 
21.000 
21.500 
22.000 
22.500 
S^OOO 
28,500 
24,000 
24.  SOU 
2^000 
26.600 

20;  000 

26.500 
27.000 
27,180 

Potrnd*. 
1.000 
5,000 
10.000 
15.000 
20.000 
25,000 
80,000 
35.000 
40.000 
45,000 
50.000 
51.000 
52,000 
58.000 
54,000 
55.000 
50.000 
57,000 
68.000 
50.000 
60.000 
02,000 
64.000 
06.000 
68.000 
70.000 
72.000 
74.000 

78,000 

80.000 

82.000 

84.000 

86.000 

88,000 

00.000 

92.000 

04.000 

06.000 

08,000 

100.000 

102,000 

104.000 

106.000 

108.000 

108,720 

IndL 

a 

.000133 

.000800 

.000467 

.000650 

.000838 

.001000 

.001183 

.001367 

.001517 

.001700 

.001733 

.001788 

.001833 

.001917 

.0U200O 

.(•0:283 

.003333 

.004167 

.004860 

.005533 

.006717 

.008083 

.000000 

.010883 

.012038 

.018217 

.014667 

.016250 

.017833 

.019167 

.020917 

.  0.H667 

.024667 

.028517 

.028838 

.031417 

^  0.14167 

.037250 

.040833 

.044917 

.0500 

.0600 

.0667 

.U8J3 

.1017 

IndL. 
0. 

.000138 
.000167 
.000167 
.000183 
.000183 
.000167 
.000183 
.000184 
.000150 
.000183 
.000033    . 
.000050 
.000060 
.0*0084 
.  000083 
.000283 
.0U1050 
.000834 
.000683 
.000683 
.001184 
.001366 
.001517 
.001233 
.001200 
.001184 
.001450 
.001583 
.001583 
.001334 
.001750 
.001750 
.002000 
.001850 
.002316 
.002584 
.002750 
.003083 
.  0(l»383 
.004084 
.005083 
.OKK) 
.0067 
.0166 
.0184 

IndL 

(k 
a 

0. 
0. 
0. 
0. 
0. 

a 

0. 

IndL 
Ol 

Initialloiid. 
BlMilo  limit 

Tensile  strength. 

............ 

........... 

General  summary, 

Tensfle  etrength  per  sqiiere  Inch  of  original  section ponsds..  108,720 

SlMtic  limit  per  sanare  inch  of  origins!  section do 53.000 

Elongstlon  per  inch  after  mptnre inch..    0  1233 

Kliingatidn  per  inch  under  strain  at  elastic  limit do 00l8:t3 

iCrductiim  in  diameter  at  point  of  mptare do 134 

Beductlon  in  area  after  mptare,  per  centam  of  original  section 41.9 

Position  of  mptare P'.OO  from  neck 

Chaincler  of  broken  snrfaoe silky,  with  trsce  of  grannlation 

Bloiifattonofinohseotiona ".10,  ".29*,  ".10,  ".09.  ".09^  ".07 


558  TESTS  OF  IRON,   STEEL,   AND   OTHER  MAXJOIAIS. 

No.  3395. 
Marks,  »|f;.? 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loftd*. 

ElODfratioo 

per  inoh. 

Sncoeraive 
elongation 
per  inch. 

Pcrm«nent 

set. 

Sacoemive 

pertuaoent 

set. 

Bemarke. 

Total. 

Per  Miiare 
inoh. 

Pound$. 
250 
1,250 
2.600 
8,750 
6.000 
6,260 
7;600 
8.750 
10.000 
11.250 
12,600 
12.750 
13.000 
13,250 
18,600 
13,750 
14,000 
14,250 
14.600 
14.750 
15,000 
15.260 
16,600 
15,760 
16.000 
16,250 
16.500 
16.750 
17.000 
17.250 
17,500 
17,750 
18,000 
18^500 
19.000 
19,500 
20.000 
20.500 
21,000 
21,600 
22,000 
2i,500 
28,000 
28.600 
24.000 
24,600 
25,000 
26,600 
26.000 
26,500 
27,000 
27,600 
28.000 
M;600 
29,000 
29  500 
29,640 

Pound: 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
86,000 
40,000 
46,000 
60.000 
51,000 
62.000 
68.000 
64.000 
56.000 
66.000 
57,000 
68,000 
081000 
60,008 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67.000 
68.000 
68,000 
70,000 
71.000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96.000 
08,000 
100.  COO 
102,000 
104.000 
106,000 
108,000 
110.000 
112,000 
114.000 
116.000 
118.  OGO 
118,160 

Inch, 

Ol 

.000133 
.000317 
.000483 
.000633 
.000800 
.000067 
.001133 
.001300 
.001467 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001867 
.001900 
.001933 
.001883 
.002017 
.00:fOSO 
.002083 
.002117 
. 002167 
.002217 
.002317 
.002383 
.002333 
.002650 

•  .002883 
,003167 
.00I6«3 
.004607 
.0053.33 
.007750 
.000667 
.011333 
.013167 
.014800 
.0163:13 
.0180^0 
.019933 
.022000 
.0233 
.0283 
.0317 
.0350 
.0375 
.0392 
.0433 
.0600 
.0550 
.0683 
.0850 
.0967 

Ol 

.000133 
.000184 
.000166 
.000150 
.000167 
.000167 
.0001P6 
.000167 
. 000167 
.000166 
.000034 
.OWtOSi 
.000033 
.000034 
.000033 
.0*10033 

.000033 

.000033 

.000050 

.000034 

.00«133 

.'00(033 

.0CU034 

.000060 

.000060 

.000100 

.000006 

.000150 

.000117 

.000233 

.000284 

.000516 

.000084 

.000066 

.001417 

.001017 

.001666 

.001834 

.0010:13 

.001533 

.001717 

.001883 

.002007 

.0013 

.0050 

.0034 

.0033 

.0026 

.0017 

.0041 

,0067 

.0050 

.0088 

.0217 

.0117 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
Ol 

Initial  load. 
Elastie  limit. 

Tenafleatrenffth. 



lll'.V.V.'.'.. 

General  summary. 

Tenaile  atrength  per  Hqoare  inch  of  original  aeotion  ponnda..  118, li» 

Alaatio  limit  per  aquari)  inoh  of  or^nal  section T.  do    ..    OlM 

fllonsatlon  per  inoti  after  mptnre iI.'.*!--I!'I"."rJnoh**    0.11fT 

Blongation  per  inoh  under  strain  at  elaatic  limit \  ."do    *'    M8S17 

Reduction  in  diameter  at  point  of  mptnre •...-1-..I"!'!!  do IM 

Beduction  in  area  after  raptnre,  per  oentnm  of  original  aeotlon .'-/.V.V.V.V  .  11"      88.1 

Poaition of  rupture 2"06ft«MMck 

guHM««  of  broken  auf^ «»nulari'duil^*UlfcaiiiwuB*ciMi 

Klongatlon  of  inch  aootiona " ".08;'\a4,  *.M»  ".OJl  •.67,  'M 
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So.  3396. 
Marks,  ^^?;,S' 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 
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Applied  loads. 


ToUL 


Pmtndi. 
250 
t250 
2.500 
3,750 
5.000 
0.250 
7,500 
8.760 
10.000 
11.250 
12,600 
12,750 
IS.  000 
13,250 
13.500 
13.750 
14,000 
14,260 
14,500 
14.750 
15,000 
15,250 
15.500 
15,750 
10,000 
16.600 
17.000 
17,500 
18,000 
18,600 
10,000 
10.500 
20,000 
20,500 
21,000 
21,600 
22.000 
22,500 
23,000 
83,500 
24,000 
24.500 
25,000 
25.500 
20,000 
28,500 
27,000 
27,500 
28,000 
28.500 
28,880 


Per  wmare 
inch. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
45.000 
50,000 
51.000 
52,000 
53.000 
54,000 
55,000 
58,000 
57.000 
58.000 
69,000 
80,000 
81,000 
82,000 
63,000 
84,000 
66,000 
88,000 
70.000 
72,000 
74,000 
78.000 
78.000 
80,000 
82,000 
84,000 
86^000 
88.000 
90,000 
92.000 
94,000 
96,000 
t»8,000 
100.000 
102,000 
104,000 
108,000 
108,000 
110,000 
U2,000 
114.000 
115,520 


I 
perlnch.  |  ^/^^^^^ 


I 


Inch, 

0. 

.000117 
.000317 
.000483 
.000650 
.000817 
.000983 
.001133 
.001317 
.001483 
.001650 
.001683 
.001717 
.001750 
.001800 
.001833 
.001883 
.001000 
.001950 
.002000 


.002250 
.002467 
.002700 
.002967 
.003667 
.004633 
.005867 
.006950 
.008000 


.010583 
.011917 
013233 
.014583 
.01600J 
.017633 
.019333 
.020860 
.022750 
.024667 


.028667 
.0317 
.0358 
.0383 
.0433 
.0483 
.0517 
.0600 
0767 


0. 
.000117 
.000200 
.000166 
.000167 
.000167 
.000166 
.000150 
.000184 
.000166 
.000167 
.000033 


.000033 
.000050 
.000033 
.000050 
.00(H)17 
.000050 
.  0O0O5() 
.000083 
.000167 
.000il7 
.0OO2.')3 
.000267 
.000700 
.000966 
.001234 
.001083 
.001050 
.001283 
.001300 
.001334 
.001316 
.  OOld.'H) 
.  001417 
.001633 
.001700 
.001517 
.001900 
.001917 
. 001916 
.002084 


.0041 
.0025 
.0050 
.0060 
.0034 
.0083 
.0167 


Peminiient 


Ineh, 
0. 

0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 


Sttooewive 
penDMMut 


Ineh. 


Remarks. 


InldMl  load. 


Uastlo  limit 


Tensile  strength. 


General  Bummary, 

T<>nsae  streogth  per  sqnare  inch  of  original  section pounds..  115,520 

ElAstio  limit  per  sqnare inch  of  originarseetion do —    89,000 

Slongation  per  inon  after  raptore « ineh..    0LO788 

Xlongatlon  per  inch  under  strain  at  elastic  limit do OOSOOt 

Bednction  in  diameter  at  point  of  rnptnre do 044 

Bedaction  in  ax«a  after  rapture,  per  centum  of  original  section ...       l&O 

Position  of  rupture 8^.86fromneek 

Character  of  broken  surface grannlsr;  dull  spot  at  the  dieumfeNnoB 

Blongation  of  inch  sections ".04,  ".07,  ".J2, ".  14*.  ".98,  »,94 


560  TESTS   OF   IBON|    STEEL,    AND    OTUiuK   MATE&UUS. 


Marks,  i«|^.S 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch, 


Ko.  3397. 


Applied  loads. 


ToteL 


PerMU 
Inoh 


Elonntlon 
per  uioh. 


Sacoeesive 
elonfCAtlon 
per  inch. 


Pennanent 
•et. 


SocceesiTe 

permanent 

seL 


RemarVa 


260 
1,260 
2.800 
8.760 
8.000 
8.250 
7,800 
8.760 
10,000 
11.250 
12.500 
12,750 
18.000 
18,250 
13.500 
18.750 
li.OOO 
14,250 
14,500 
14,750 
15.000 
15,250 
16,500 
16,750 
10.000 
16.250 
10,500 
10.750 
17.000 
17.500 
18,000 
18,600 
19,000 
19.500 
20,000 
20,600 
21.000 
21,600 
22,000 
22.500 
23.000 
23,600 
24,000 
24.500 
25.000 
25,500 
28.000 
28,500 
27.000 
27,500 
2^.000 
28,500 
29.000 
29,240 


Poundt. 
1.000 
6,000 
10.000 
15.000 
20.000 
25.000 
80.000 
85,000 
40.000 
45.000 
50.000 
51,000 
52.000 
53.000 
64.000 
65.000 
58,000 
67,000 
58.000 
50.000 
80,000 
81.000 
82.000 
63,000 
64.000 
85.000 
88.000 
87.000 
88.000 
70.000 
72,000 
74,000 
78.000 
78,000 
80.000 
82.000 
84.000 
88.000 
88.000 
90.000 
92.000 
94,000 
96.000 
08.000 
100.000 
102,000 
104.000 
luO,000 
108.000 
110.000 
11?.  000 
114,000 
116, 000 
116.000 


0. 
.000150 


.000500 

.000067 

.000817 

.001000 

.001107 

.001333 

.001500 

.001607 

.001700 

. 001733 

.001787 

.001783 

.001833 

.001900 

.001917 

.001930 

.002000 

.  002033 

.002067 

.  002117 

.002183 

.002267 

.002400 

.002600 

.  002767 

.002933 

.003767 

.004833 

.006167 

.007367 

.009033 

.010500 

.011717 

.  013433 

.  014917 

.016433 

.018117 

.  019800 

. 021717 

.023617 

.  02r)K33 

.028667 

.0308 

.033;i 

.0358 

.0383 

.0450 

.0500 

.0567 

.0083 

.0850 


Inch. 
0. 

.000150 
.000163 
.000167 
.000187 
.000150 
.000183 
.000167 
.000166 
. 000167 
.000167 
.  000033 
.  000033 
.  000034 
. 000U16 
.000050 
.  0<H)0«7 
.000017 
.000033 
.  000060 
.000033 
.000034 
. 0OOU5O 
.00U0H6 
.0000^ 
. 000133 
.000200 
.  000167 
.000106 
.  000834 
.001066 
.  0fll3:H 
. 001200 
.  0()1(>66 
.001467 
.00ril7 
.  001 7G7 
.001484 
.001516 
.001fi84 
.0016^3 
.OOlfllT 
.001000 
. 002216 
.  0028:14 
.  002i;i3 
.0025 
.0023 
.0025 
.0067 
.0050 
.  0067 
.0116 
.Ol()7 


Inch, 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


Elaetio  limit. 


I  Tenailo  strengUi. 


General  aummaiy. 

Tensile  strength  per  square  inch  of  orifflnal  ftection ponnda..  116»M 

Slastio limit  per  square  inch  of  original  Heetioo do....    8!2,00» 

Xloni^ation  per  inch  after  rapture inch..    0.0^ 

Bloniration  per  inch  under  strain  at  elastic  limit .do 0U211T 

Seduction  in  diameter  at  point  of  rupture  do 144 

Xednction  in  area  after  rupture,  per  oi'ntum  of  oriftinal  section 15^0 

Position  of  rupture     2''.  70  frmn  neck 

Charscter  of  broken  snrface granular ;  dull  spot  at  the  circumference.    Opened  orack«  in  stem  n«sr 

i>lactt  of  mntore. 
Xlongation  <^  inch  seotioDS ''.04,  ".06,  ".08, 'M4*,  ".lO;  ".M 


JOz:n^Ay  trfe<^^^S._X._^z^% 


^oop  Cs 


'^^ytzzjz.z'Ze 


SS-reec^ 


^ zz^.;i^ ^  le  - 


H  Ex  No  16  50,  f. 


TESTS   OP   IHON,  STfiEL,  AND   OTHER   MATERIALS. 
No.  2798. 


561- 


Marks,  " »iC, 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 


Applied  loadt. 


ToteL 


Per  Mnare 


or  MO 
inoh. 


BlonntioD 
permch. 


SaooeMiTe 
elongation 
perlnoh. 


Permanent 


SaooessiTe 
permanent 


Bemarks. 


PoundM. 
250 
1,250 
2,500 
8.750 
5.000 
0,250 
7.600 
8,760 
10,000 
11,250 
12,500 
12.750 
18,000 
13,250 
13,500 
13.750 
14>000 
14.250 
14,500 
14,750 
15,000 
15.250 
15,500 
15^750 
10,000 
10,250 
10,500 
10,750 
17,000 
17.250 
17.500 
1R.000 
18,500 
19,000 
10.500 
20.000 
20.500 
21.000 
21.500 
22.000 
22,500 
23,000 
23.500 
24,000 
24.500 
25,000 
25.500 
20.000 
20.500 
27.000 
27.100 


Pottfutf. 
1,000 
5.000 
10,000 
15,0C0 
20,000 
25,000 
80,000 
85.000 
40,000 
46.000 
50.000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57.000 
68,000 
60.000 
00,000 
01,000 
02,000 
03,000 
04,000 
65,000 
00,000 
07,000 
08,000 
60,000 
70,000 

r2.ooo 

74,000 
70,000 
78,000 
80.000 
82,000 
84,0  0 
86.000 
88.000 
90.000 
02.000 
94,000 
90.000 
98,000 
100.000 
102.000 
104.000 
106,000 
108.000 
108,040 


Inch. 
0. 

.000100 
.000250 
.000417 
.000583 


.000917 
.001088 
.001250 
.001417 
.001583 
.001017 
.001060 
.001088 
.001733 
.001760 
.001788 
.001817 
.001850 
.001888 
.001917 
.001960 
.002000 


.002188 
.002200 


.002550 
.002917 


.004583 

.000607 

.008667 

.010333 

.  012107 

.013833 

.016833 

.017067 

.020000 

.022000 

.024167 

.027107 

.0283 

.0317 

.0350 

.0417 

.0483 


.0833 
.1007 


Inch. 
0. 

.000100 
.000160 
.000107 
.000100 
.000150 
.000184 
.000160 
.000167 
.000160 
.000106 
.000034 
.000038 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 


Inch. 
0. 


Initial  load. 


.000050 
.000017 
.000088 


.000033 
.000033 
.000034 
.000038 
.000050 


ElastloUmit. 


.000150 


.000307 

.000060 

.001000 

.002084 

.002000 

.001666 

.001834 

.001060 

.002000 

.001834 

.002883 

.002000 

.002107 

.00(000 

.001183 

.0034 

.0033 

.0007 


.0117 

.0183* 

.0234 


Tensile  strengtii. 


Qtm/tral  mmniary. 

Tenallo etrragth per  aqoar* inch  of  original  aeotlon poandn..  106.640 

ElftsticUmit  per  eqnare  inch  of  original  section do    ..    62.000 

Elongation  per  incn  after  rupture iach..    U.1333 

Elongatinn  per  inch  under  strain  at  elastic  limit do 002000 

Beduction  iu  diameter  at  point  of  rupture  .   do 094 

Seduction  in  area  after  rupture,  per  centum  of  original  section 30.6 

Position  of  roptare ''.05  from  neck 

Character  of  lyroken  sorfiMse granular;  dull,  eccentric  spot 

Elongation  of  inch  flections ".09. 'MO,  Ml,  ".14".  14.  ".25* 

H.  Ex.  16 36 


1&62  TESTS  OF  IRON,  STEBL,   AND  OTHER  HATERIAIiS. 

1^0.  2799. 
Marks,  !?»;§• 
Diameter,  '^564. 
SectioDal  area,  .25  square  inch. 


perlMh. 

SttooeMlTe 
elonssdon 
perlaeh. 

Pennanent 

SacoMsiTe 

—. 

Total. 

PerMiiMe 

iDCb. 

JPlMcmft. 
390 

1,250 
3^500 
8.790 
6,000 
0,250 
7.500 
81760 
10,000 
11,280 
U500 
12,760 
18,000 
18,250 
18,600 
18,750 
14,000 
14.260 
14.500 
14,750 
15,000 
16,250 
15,600 
1^750 
10,000 
10,500 
17,000 
17,500 
18,000 
18,500 
18,000 
10.500 
20,000 
20,500 
81.000 
81.500 
82,000 
22,500 
28.000 
28,500 
24.000 
84,500 
25,000 
25.500 

a^88o 

P0ttfUf«. 

1.000 

Aooo 
10,  coo 

15,000 
20,000 
25.000 
80,000 
S\000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
50.(00 
57,000 
56.000 
50,000 
00,000 
61,000 
02.000 
03,000 
01,000 
66.000 
08.000 
70.000 
72,000 
74.U0U 
70,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
00,000 
02,000 
04.000 
80,000 
88,00) 
100,000 
102,000 
108,520 

Inch. 
0. 

.000183 
.000300 
.000450 
.000017 
.000783 
.000050 
.001100 
.001207 
.001417 
.001600 
.001033 
.001007 
.001700 
.0pl783 
.001707 
.001800 
.001833 
.001867 
.001017 
.001007 
.002017 
.002150 
.002333 
.002807 
.004667 
.00(5760 
.008833 
.010833 
.012500 
.014333 

.018500 

.0:f06C7 

.023107 

.025067 

.028333 

.031500 

.0350 

.0400 

.0450 

.0517 

.0638 

.0800 

.1200. 

Iwsh. 
0. 

.000138 
.000107 
.000150 
.000107 
.000100 
.000107 
.000150 
.000107 
.000150 
.000183 
.000088 
.000034 
'000038 
.'000033 
.000034 
000038 
.000033 
.000034 
.000050 
.000060 
.000050 
.000133 
.000183 
.000534 
.001800 
.002083 
.002088 
.008(MM) 
.001667 
.001833 
.002000 
.002167 
.002107 
.002500 
.002500 
.002000 
.003167 
.0035 
.0050 
.0050 
.0007 
.0110 
.0107 
.0400 

IndL 
0. 
,  0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 
BlasUo  limit. 

Tenaaeatrenctk. 

• 

Oeneral  aummarif. 


Tenaile  strength  per  equare  inch  of  orisinal  aeotion. 


10  liiilt  par  aquare  inch  of  original  aeotion. 
igation  per  inch  after  mptaro. 


Xlaati) 

Xlongi ^  

Slongatlon  per  inch  noder  straiu  at  elastic  limit do... 

Bednotlon  in  diameter  at  point  of  mptaro da.. 

Redaction  in  area  after  napture.  per  centom  of  original  aeotion , 

Poaition  of  mptaro.     .  8".85 

Chanwtar  of  broken  aorfaoe graonlar.xadiatiagfhHnadiillmoiattlM   ' 

Bangationofinehaeotiona ".08,Xlf ,  ".Ifi, 


•1.0 

0.18 


TESTS  OF   IRON,    8T£BL,    AND    OTHER   MATERIALS.  563 

No.  2800. 
Marks,  ^51:5 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 


Ai»pUedl<MMlt. 

perlooh. 

SuooeMiTe 
perlneh. 

Pemmient 
set. 

SnooesslTe 
periDBiieiit 

Mt. 

Bemarka. 

Total. 

Peraqotre 
ineh. 

250 
1,250 
2.500 
3,750 
5,000 
6,250 
7.500 
8,750 
10,000 
11.259 
12.600 
12.750 
13.000 
13,250 
13,500 
18,750 
14.000 
14,250 
14,500 
14,750 
15^000 
16,250 
15  500 
15,750 
16^000 
16,500 
17,900 
17.600 
18,000 
18,500 
19,000 
19,590 
20.000 
20.500 
21,000 
21,600 
22,000 
22,500 
21.000 
23,500 
14,000 
2f,90» 
25,000 
26.500 
2^929 

PmMd9. 
1«090 
5,000 
10,000 
15.000 
20,000 
26,000 
30,000 
36,009 
40,000 
45.000 
60,000 
61,000 
52.000 
53,000 
54.000 
55,000 
56,000 
67,000 
66,000 
59,000 
60.000 
6U000 
62,000 
63.000 
64.000 
66.000 
68.000 
70  000 
72,000 
74,000 
76,000 
78,000 
80.000 
82«000 
84,000 
86,000 
88.000 
90.000 
92,000 
94.000 
96.9U0 
9^000 
100,099 
102.000 
102,480 

huh. 
0. 
.009100 
.000350 
.900400 
.000560 
.900717 
.000000 
.001067 
.001250 
.001400 
.001567 
.001600 
.001650 
.001667 
.001700 
.901733 
.001767 
.001817 
.001850 
.001900 
.001983 
.002067  . 
.002317 
.002800 
.003833 
.006000 
.008000 
.000633 
.011667 
.013500 
.015333 
.017167 
.019338 
.021667 
.021000 
.026667 
.0-:9333 
.9333 
•.0307 
.0417 
.0483 
.0550 

l0850 
.1209 

0. 

.000100 
.000150 
.000150 
.000150 
.099197 
.099189 
.909197 
.900188 
.000160 
.000167 
.000033 
.000050 
.000017 
.000033 
.000038 
.000034 
.000030 
.000033 
.000050 
.000063 
.000084 
.000250 

.  .01*0483 
.001033 
.002167 
.002000 
.001838 
.001834 
.001833 
.001833 
.001834 
.902166 
.002134 
.00*^333 
.002667 
.002666 
.003967 
.0034 
.0050 
.0066 
.0067 
.0100 
.0209 
.0350 

JfM*. 

0. 

0. 

Initial  loftd. 
XUwtio  limit. 

TeMUe  strength. 

•••-•• •••••• 



Gtneral  aumiiiary. 

fpnivity 7.8460 

J« 28.17 

Tenalle  strenfcth  per  wiiiAre  lAoh  of  original  sootion ■ poanda..  102,480 

Klastic  limit  per  aqa«re  inoh  of  original  section do 50.099 

BoagstlMi  per  Inoh  after  mptnre ' inch..    0.1i09 

BoBgation  per  inch  nnder  stjain  at  elastic  Kmit do 001909 

Bediieti«m  in  diameter  at  point  of  mptare do  ...       .994 

BadnotionUi  area  after  mptnre,  peroeatnm  of  original  section 27;6 

PositloBofniptnre 1''.20  f^m  neok 

Cbaracter  of  broken  surface graaolar,  radiatiog  from  a  dull  spot  st  the  oircumferenoe 

msngaHon of  inch  seoUons "i07. ".08, ".09,  ".12, ".82», ".16 

•"•  ''.SfrmnpointQf  mptare ".46 


556  TESTS   OF   IBON,    STEEL,    AND   OTHER   ICATESIALS. 

No.  3376. 


Marks,  iJf;^       • 

Diameter,  '\664. 

Sectional  area,  .25  nqnare  inch. 


AppUed  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

SuceessiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pound*. 
250 
1.250 
2,600 
8,760 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
18,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14.750 
15,000 
15,500 
16,000 
16,600 
17.000 
17,500 
18,000 
ia500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.600 
23,000 
23,500 
24,000 
24.500 
25,000 
25,500 
26,000 
26,500 
27.000 
27,460 

Pound*. 
1,000 
6,000 
10.000 
15.000 
20.000 
25,000 
30.000 
36.000 
40.000 
45,000 
50,  (Ht 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
50,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70.U0O 
72.000 
74.000 
76.000 
78.000 
80,000 
82,000 
84.000 
86.000 
88.000 
90,000 
92.000 
94,000 
96,000 
98.000 
100.000 
102,000 
104,000 
106,000 
108.000 
109,840 

Inch. 
0. 

.000183 
.U00317 
.000483 
.000650 
.000817 
.001000 
.  001167 
.001333 
.001500 
.001667 
.001700 
.001750 
.001783 
.  001817 
.  001850 
.001917 
.001950 
.002000 
.002217 
.003000 
.004500 
.005833 
.007333 
.008667 
.000017 
.011417 
.012667 
.014017 
.015600 
.017083 
.018750 
.020333 
.022233 
,024.'J33 
.026500 
.028750 
.031167 
.034250 
.  037167 
.040833 
.0450 
.0517 
.0600 
.0710 
.1017 

Inch. 
0. 

.000133 
.  000184 
.000166 
.000167 
.  000167 
.000183 
. 000167 
.000106 
.000167 
.O0C167 
. 000033 
.000050 
.000038 
.000034 
.000033 
.000067 
.000033 
.000050 
.000217 
.000783 
.001600 
.001333 
.001500 
.001334 
.001250 
.001500 
.001250 
.001350 
.001483 
.001583 
.001667 
.001583 
.001900 
.002100 
. 002167 
.002250 
.002417 
.003083 
.002917 
.003666 
.004167 
.0067 
.0083 
.0100 
.0317 

Inek. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

JndL 
0. 

Initial  load. 
Slastie  limit. 

Tensile  strength. 

. 

Oeneral  9ummary» 

Tensile  strength  per  square  inch  of  original  section poandi..  IMlM 

Blastio  limit  per  square  inch  of  original  section do  ...  SI^M 

Elongation  per  incii  after  rupture inch..  0L12N 

Elongation  per  inch  under  strain  at  elastic  limit do OOVM 

Seduction  in  diameter  at  point  of  rupture do IM 

Rednotion  in  area  after  rupture,  per  centum  of  original  section S-S 

Position  of  rupture rUSfroaseek 

Character  of  broken  surface granular;  silky  spot  near  eircamfenoM 

Xloogationof  inch  sectlona ".08,  »M,  ".10,  ".10,  "M'/M 


TESTS   OP   lEON,    STEEL,    AND   OTHER  MATERIALS. 


565 


No.  2802. 


Marks,  '^^\^ 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  kMd8. 


ToftiO. 


Foundt, 
UO 
],260 
2.600 
8,760 
6^000 
6.250 
7.600 
6^750 
10,000 
11,280 
12,600 
12,750 
18,000 
18,250 
18.600 
13,760 
14,000 
14,250 
14,600 
14.760 
15^000 
16.260 
15.5U0 
16^760 
10,000 
101260 
18.600 
17,000 
17.600 
18,000 
18,600 
10.000 
19,630 
20,000 
20,600 
21,000 
21,300 
22,000 
29,600 
23,000 

3a;  000 

24,000 
24,600 
29^000 
29^600 
28.000 
26^600 
27,000 
27,870 


Per  Miiare 
incn. 


Pvundt. 
1,000 
5,000 
10,000 
15^000 
90.000 
25,000 
80,000 
36,000 
40,000 
49,000 
60,000 
51,000 
S2.000 
53,000 
54,000 
66.000 
60.000 
OT,000 
68.000 
60,000 
00,000 
61,000 
02.000 
63,000 
04,000 
05^000 
80,000 
68LO0O 
70,000 
79.000 
74,000 
78,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
80,000 
99,000 
84,000 
88,000 
86,000 
100,000 
189,000 
104,000 
108^000 
106.000 
188,480 


Elon^tioB 
per  inch. 


Inch, 
0. 

.000133 
.000300 
.000450 
.000817 
.000783 
.000933 
.001100 
.001287 
.001417 
.001800 
.001883 
.001087 
.001700 
.001733 
.001787 
.0018U0 
.001833 
.001883 
.001917 
.001987 


.002133 

.002233 

.002417 

.002738 

.003400 

.006187 

.008833 

.008500 

.010187 

.011833 

.813500 

.015187 

.018833 

.018833 

.020833 

.022833 

.025187 

.027833 

.030500 

.0360 

.0383 

.0438 

.0483 

.0517 

.0817 

.0783 

.U87 


SacoefcslTe 
eloiigmtion 
per  inch. 


Inch. 
0. 

.000133 
.000187 
.000160 
.000187 
.000108 
.000150 
.000187 
.000187 
.000150 
.000183 
.0U0033 
.000034 
.000033 
.000033 
.000034 
.000083 
.000033 
.000050 
.C00034 
.000050 
.000088 
.OOUIOO 
.000100 
.000184 
.000318 
.000867 
.001787 
.001088 
.001887 
.001887 
.001880 
.001867 
.001687 
.001066 
.002000 
.002000 
.002000 
.002334 
.002088 
.002887 
.0045 
.0033 
.0060 
.0050 
.0034 
.0100 
.0108 
.0384 


Pennftnent 
Bet. 


Ineh, 


SneoeaelTe 
perniftDent 
set. 


iMk, 


IniiiAllosd. 


ElMtleUmlt 


Tensile  strengtb. 


Oeneral  summary, 

JfBrile  stmicth  per  MinATe  inch  of  original  section ponnds..  100,480 

Xbetie  limit  per  sqiure  inch  of  originsl  seotion ^ do —    80.000 

Xbmf fttlon per inon efter niptare inch..    0.1487 

XlongstioB  per  inch  nnder  strain  at  elastic  limit do —  .001087 

Bedaotlonin  diameter  at  point  of  raptnre do 084 

BedoctloB  in  area  after  ruptare,  per  centum  of  original  section 80.0 

Position  of  mptnre    , 1".80  from  neck 

Character  of  broken  surface granular,  85  per  cent. :  silky,  15  per  cent. 

Elongation  of  ineh  seotlona ".10,  ".11.  ".12.  ".13,  ".98»,  ".14 


558  TESTS  OF  IRON,    STEEL,   AND   OTHER  1CATERUL8. 

No.  3395. 
Marks,  ^ifj.? 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loadg. 

"Sssr 

SncoemiTe 
elongation 
per  inch. 

Permanent 

aet 

Socoeaalve 

permanent 

aet. 

SenarU 

Total. 

Per  Mmare 

Paundt. 
250 
1,250 
2.600 
8,750 
5,000 
6,260 
7!600 
8,760 
10,000 
11,250 
12.500 
12,750 
18,000 
13,250 
18,600 
13,760 
14,000 
14,250 
14,500 
14.750 
15.000 
15,250 
15,500 
16,750 
16.000 
16,250 
16,500 
16,750 
17.000 
17,260 
17,600 
17,750 
18,000 
18^500 
19,000 
19.500 
20,000 
20.500 
21.000 
21.600 
22,000 
22,500 
23,000 
28.600 
24,000 
24,600 
26,000 
26,600 
26,000 
26,500 
27,000 
r.500 
88  000 
88,600 
29,000 
29,500 
29,540 

Poundt, 
1.000 
5,000 
10.000 
16.000 
20.000 
25,000 
80.000 
86,000 
40,000 
46,000 
60.000 
61,000 
62.000 
68,000 
64,000 
56.000 
56,000 
57,000 
68,000 

Oil  000 

60.008 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
60.000 
70,000 
71.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90.000 
92,000 
94.000 
96.000 
98.000 
100,000 
102,000 
104.  OUO 
106.000 
108,000 
110,000 
112.000 
114,000 
116.000 
118,000 
118,160 

Inch. 

a 

.000133 
.000317 
.000483 
.000683 
.000«M 
.000967 
.001133 
.001300 
.00J467 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001867 
.001900 
.001933 
.001983 
.002017 
.002050 
.002083 
.002117 
. 002167 
.002217 
.002317 
.002383 
.002533 
.002650 
•  .002883 
.003167 
.00)683 
.004667 
.005333 
.007750 
.009667 
.011333 
.013167 
.014800 
.016333 
.018030 
.019938 
.022000 
.0233 
.0283 
.0317 
.0350 
.0375 
.0392 
.0433 
.0600 
.0550 
.0683 
.0850 
.0967 

Inch. 
0. 

.000138 
.000184 
.000166 
.000160 
.000167 
.000167 
.0001P6 
.000167 
.000167 
.000166 

Inch. 
a 

0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

JfUh, 

0. 

InitUlcad. 

Elaatie  limit 

.000033 
.000033 
.000034 
.000033 
.000033 
.000U34 
.000033 
.000033 
.000050 
.000034 
.00(033 
.'001033 
.0C0034 
.000060 
.000080 
-.000100 
.0004)06 
.000150 
.000117 
.000233 
.00«12»>4 
.01)0516 
.000084 
.000666 
.001417 
.001017 
.001666 
.001834 

.ooia:{3 

.001533 

.001717 

.001883 

.002067 

.0013 

.0050 

.0034 

.0033 

.0026 

.0017 

.0041 

.0067 

.0050 

.0083 

.0217 

.0117 

:::::::;:::::::::::::: 





General  SKmmary. 

Tenaile  atrength  per  square  inch  of  oriffinal  aection  ponnda..  11&1« 

Blaatio limit  per  aqnarti  inch  of  ordinal  section ilo  ...    I^Prt 

filongation  per  inob  after  mptnre , IT  Inoh"'   0.11«7 

Blongation  per  inch  under  strain  at  elastic  limit !do..l!  .06017 

Keduction  in  diameter  at  point  of  rupture •, .Ido*.       .11* 

Seduction  in  area  after  rupture,  per  oentnm  of  original  section ". /..V.V..  '/I      ks 

Position  of  rupture yosfromnsek 

Chanotar  of  broken  anrlisoe .'.!,mnviLU'''Mimt'u 

BongaliMkof  inohseotioBS »—«««.    T^^i^Jj^^"^^^ 


TESTS  OF  IR05,   STEEL,   AKD   OTHEB  tfATfiBIALS. 

HOOP  Cf 

Exterior  diameter,  18^^75. 
Interior  diameter,  12^^60. 

No.  8124. 
Marks,  ^\?'x^ 
Diameter/''i»64. 
Sectional  area,  .25  sqaare  inch. 


set 


per  inch. 

Saceeuire 
elonjraiion 
perinoh. 

Pennaoeiit 
Bet. 

SncceoilTe 

permanent 

set. 

BMDsrke. 

Total. 

^.X" 

Powdi. 
250 
l,25i 
2.600 

3,760 
5.000 
0,280 
7.600 
8,750 
10.000 
11,280 
11,800 
U.780 
12,000 
12,280 
12.600 
12,780 
13,000 
18,280 
13,800 
13,780 
14.000 
14,250 
14,800 
14.780 
16,000 
15,500 
10.000 
10^800 
17,000 
17.600 
18,000 
18,600 
19.000 
19,800 
20.000 
20,600 
21,000 
21.800 
28,000 
S800 
23.000 
28^800 
24,000 
24.600 
28,000 

27.100 

Pounds. 
1.000 
5.000 
10.000 
15,000 
20.000 
25.000 
90k  000 
35,000 
40,000 

46,roo 

46.000 
47.000 
48,000 
49,000 
60.0  JO 
51.000 
52,000 
53,000 
54.000 
65,  too 
50.000 
57.000 
66.000 
50,000 
60,000 
62.000 
64.000 
06.000 
08.000 
70.000 
72.000 
74,000 
76.000 
78.000 
80.000 
82,000 
81,000 
86,000 
88;000 
90,000 
92,000 
91.000 
96,000 
96.000 
100.000 
102,000 
104,000 
106.000 
106^000 
108,400 

Inch, 
0. 

.000160 
.000317 
.000483 
.000060 
.0008IT 
.000083 
.OOlliM 
.001317 
.0111517 
.001507 
.001000 
.001017 
.001067 
.001700 
.001750 
.001817 
.001067 
.002167 
.002417 
.002733 
.003017 
.003307 
.003750 
.004217 
.005500 
.000800 
.008060 
.009383 
.010607 
.012133 
.013500 
.016050 
.016517 
.018217 
.019800 
.031500 
.0i4133 
.025033 
.027067 
.0317 
.0398 
.0307 
.0400 
.0407 
.0500 
.0507 
.0007 
.0833 
.1017 

Inch. 
0. 

.000150 
.000167 
.000100 
.000107 

.oooio; 

.000160 

.000107 

.000107 

.OOO.'OO 

.000050 

.000033 

.000017 

.OOOOM) 

.000033 

.000050 

.000007 

.000150 

.000200 

.000250 

.000310 

.000284 

.000350 

.000383 

.000167 

.001283 

.001300 

.001280 

.001333 

.001284 

.001400 

.001367 

.001550 

.001407 

.001700 

.001583 

.001700 

.002638 

.001600 

.002334 

.003733 

.0010 

.0034 

.0003 

.0067 

.0033 

.0107 

.0100 

.oiee 

.0184 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  loud. 
Slaotie  limit 

Tensile  afimigfli. 

..._.,  ..... 


General  Bummary. 

TmOe  strength  per  aqnaro  inch  of  oriKinal  section pounds..  108,400 

fluUo  limit  per  sqnaro  inch  of  original  section do  ...    82.000 

Songatton per indi after mptore inch..    0.1088 

elongation  perinoh  under  strain  at  eUstIo  limit do 001817 

K«jiQction  in  diameter  at  point  of  mptnn do 094 

Kedaction  in  area  after  rnptare,  per  centum  of  original  section 99.6 

Poritkmofmpiore !T ".TOftomneek 

^'Dsnetsrof  broken  surface granoUr;  dull  eceentrle  spot 

■*n>Citfon  of  inch  sections .".10.  ".07,  ".00,  ".00,  ".10.  ".28* 


568         TESTS   OF   IRON,   STEEL,   AND   OTHER   MATERIALS. 

No.  3126. 

Marks,  ^%%^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  load*. 

Elongation 
per  inch. 

Snccoasive 
elongation 
per  inch. 

Permanent 
set. 

SooceeslTe 

permanent 

aet. 

Total. 

Per  aqnare 
incb. 

Bemvka. 

i  1.250 

2,^W0 

8,750 

!  5,000 

0,250 

.  7,500 

,  8,760 

:10,000 

:11,250 

:ii,600 

;i  1,760 
112,000 

12,250 
112.600 
'12,760 

13.000 
!l3,260 
;13,500 

13,750 
.14,000 
-14,260 
,14,500 
114,750 
:  15, 000 
:15,500 
■10,000 

10.500 
117.000 
117.500 
:i8,000 

18,500 
119.000 
'19,600 
!20,000 
;20,600 
•,21,000 
:  21, 500 
.22,000 

22, 500 
:  23, 000 
'23,600 
.24,000 
,24,500 
'25,000 
:  25, 600 
.20,000 
:20,400 

-1 

Poundt. 
1.000 
5.000 
10.(00 
15,000 
20,000 
25.000 
3U.  000 
35. 000 
40,000 
45,000 
40.000 
47,000 
48.000 
49.000 
50,000 
51,000 
62,000 
53,000 
54.000 
55.  COO 
50.000 
57,000 
58,000 

po.ooo 

CO.  000 
02.000 
04,000 
00,000 
68,000 
70,000 
72.000 
74.000 
70.000 
78,000 
60,000 
82,000 
81,000 
86,000 
88,000 
60,000 
92,000 
94,000 
90.000 
98,000 
100,000 
102,000 
104,000 
105,000 

Inch. 
0. 

.000150 
.000317 
.0U0500 
.0*0067 
.000817 
.0006&.1 

.ooiir.o 

.001317 

.001650 

.001583 

.001617 

.001007 

.001733 

.001783 

.001907 

.002733 

.0OT207 

.003783 

.004350 

.004917 

.005588 

.000117 

.000000 

.007350 

.008707 

.009933 

.011100 

.012088 

.014100 

.015083 

.017350 

.018933 

.020083 

.  022717 

.024000 

.0207 

.0281 

.0317 

.0350 

.0388 

.0438 

.0407 

.0517 

.0583 

.0083 

.0807 

.1207 

Inch. 
0. 

.000160 
.000107 
.000183 
.000107 
.000150 
.COOIGO 
.000107 
.000107 
.000233 
.000033 
.000034 
.000050 
.000000 
.000050 
.000184 
.000700 
.000534 
.000510 
.000507 
.000507 
.000010 
.000584 
.000483 
.000750 
.001417 
.001106 
.001107 
.001583 
.001417 
.001583 
.001007 
.001588 
.001760 
.00L034 
.001888 
.0021 
.0010 
.0034 
.0033 
.0038 
.0050 
.0034 
.0050 
.0000 
.0100 
.0184 
.0400 

Inek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  kMd 
Xlaatielimtt. 

* 

QeMral  »umwiary. 

Specific  grayity 7.iW 

Hardness »J5 

Tensile  strength  per  sqnaze  inch  of  original  seotlon pounds..  10^2 

Elasticlimit  per  sauare  inch  of  original  section dc....   SO,*" 

Elongation  per  inon  after  mptnre • inch..  ^-^ 

Elongation  per  inch  under  strain  at  elastic  limit do ^^^ 

Redaction  in  diameter  at  point  of  raptnre do...-     ;fj 

Kednction  in  area  after  mptnre,  per  centun  of  original  section ^  j 

Position  of  mptare V'.Mtnmuu 

Character  of  broken  snrfisoe granolar;  dnll  apot  at  olreQiBfc'*"^ 

Elongation  of  Inch  sections ".18,  ".20*,  ".18^  ".U,  *.lt ' ■ 


TESTS   OF    IRON,    STEEL,    AND   OTHER   MATERIALS. 


669^ 


No.  3126. 


Marks,  ^fk"^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotoL 


Per  sqtiATe 
ioon. 


EloDgatloli 
per  inch. 


Succeasivo 
*)loDgation 
per Inch. 


Permftnent 
set 


SuoceMive 

permaaent 

set. 


Bamarkt. 


Toundi. 
260 
1,250 
2,600 
3,750 
6.000 
0.250 
7.600 
8.750 
10,000 
11.250 
it,500 
11.760 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13.750 
14,000 
14.250 
14,500 
14,750 
15,000 
16,500 
18.000 
10.600 
17.000 
17,500 
18.000 
18.600 
19.000 
10.600 
20.000 
20.600 
2L000 
21.600 
22,000 
22.600 
23.000 
23,500 
24,000 
24,600 
2.\O0O 
25,600 
28.000 
28,600 
28,800 


Pounds. 
1,000 
6.000 
10.000 
15,000 
20.000 
25.000 
30.000 
35,000 
40,000 
46,000 
48,000 
47,000 
48,000 
49,000 
50.000 
61,000 
62.000 
53,000 
54.000 
55,000 
66.000 
67.000 
68,000 
60.000 
80  000 
62.000 
64,000 
66.000 
68  000 
70,000 
72,000 
71.000 
76,000 
78,000 
80  000 
82,000 
81.000 
86,000 
88,000 
90.  COO 
9-»,000 
94.000 
96,000 
98,000 

100.  oqo 

102,000 
104,000 
108,000 
107,200 


Inch. 
0. 

.000117 
.  0U0'J83 
.000433 
.000600 
.000783 
.000967 
.001133 
.001333 
.001500 
.001533 
. 001567 
.001600 
.0016^:3 
.001717 
.001817 
.002133 
.  002783 
.003333 
.  003933 
.004400 
.005U50 
.005567 
.006167 
.006733 
.008067 
.  009)67 
.010700 
.012000 
.OI34rO 
. 014867 
.016460 
.018:00 
.019867 
.  021667 
.023633 
.025533 
.0283 
.0300 
.0333 
.0358 
.  0383 
.0460 
.0500 
.0550 
.0633 
.0760 
.0960 
.1387 


Inch. 
0. 

.000117 
.000166 
.000150 
.  000167 
.OO0J83 
.000184 
.000106 
.000200 
.000167 
. 0000:0 
.  0000:{4 
. 000033 
.000083 
.000034 
.000100 
.000316 
.000050 
.000550 
.000600 
.000467 

.  oooc:>o 

.000517 

.oooe*)© 

.  ooo:>c6 

.0013.14 
.001300 

.  ooi3:i3 

.001800- 

.001450 

. 001417 

. 001583 

. 001760 

.001667 

.001800 

.001806 

.  002000 

.  002767 

.0017 

.0033 

.0025 

.0026 

.0007 

.0050 

.0050 

.0083 

.0117 

.0200 

.0417 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


Jtid^ 


Initial  load. 


.000017 


Elastio  limit. 


Tensile  strength. 


General  summary, 

T«naile  strength  per  square  inch  of  oricina]  section jtonnda.-  107,200 

SUstio  limit  per  square  inch  of  original  section do  ...    60,000 

Elongation  per  inch  after  mptnro inch..    0.1W7 

Elongation  per  inch  onder  strain  at  elastic  limit do ^^117 

Rednetion  in  diameter  at  point  of  mptiiro do —       .094 

Rednotion  in  area  after  mptnre,  per  oentam  of  original  section 80.8 

Position  of  mptnro i...2".16from  neck 

Character  of  hroken  surface granular;  dull  center 

Elongation  of  inch  seotioaa .'. ".09,  ".28,  ".17,  ".14,  ".14,  ".11 
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No.  3234. 
Marks,  ^«x^ip 
Diameter,  ".565. 
Sectional  area,  .25  square  inch. 


AppUed  loads. 

Elonintfon 
per  inch. 

SacceaeiTe 
elon(i:atioii 
per  inch. 

Permanent 
set 

Snccenire 

permanent 

set. 

Benarks. 

TotiO. 

Per  square 

Paundt. 
260 
1,250 
2,500 
8,750 
6^000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13.000 
13,250 
18.600 
13,760 
14,000 
14.250 
14,500 
14,760 
16,000 
15.250 
15,5C0 
16,000 
16,600 
17,000 
17.500 
18,000 
18,600 
19,000 
19.600 
20.000 
20,500 
21.000 
21,500 
22,000 
22.500 
23,006 
23,500 
24.000 
24,600 
2^000 
26.600 
26,000 
26,600 
27,000 
27.600 
28.000 
28,380 

Pmtnd$. 
1.000 
5,000 
10,000 
16,000 
20,000 
25.000 
30,000 
85.000 
40,000 
45.000 
60,000 
51,000 
62.000 
63.000 
64.000 
65.000 
56.000 
67.000 
58.000 
59.000 
60.000 
61,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 

^X 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98.000 

100,000 

102,000 

104,000 

106.000 

108,000 

110.000 

112.000 

113,660 

Inch. 
0. 

.000133 
.0002^3 
.000467 
. 000633 
.000800 
.000083 
.001133 
.001300 
.001407 
.001633 
.001607 
.001700 
.001733 
. 001767 
.001800 
.001867 
.001917 
.001967 
.002017 
.002200 
.002500 

.004500 

.00:i783 

.007083 

.008200 

.009667 

.011083 

.012283 

.013783 

.016033 

. 016783 

.018667 

.020283 

.021950 

.023617 

.0J5783 

.027917 

.030333 

.0333 

.0358 

.0383 

.0450 

.0500 

.0550 

.0633 

.0800 

.1100 

0. 

.000133 
.000  50 
.0C0184 
.000106 
.000167 
. 00018i 
.000150 
.0001G7 
.000167 
.000106 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000050 
.000050 
.000050 
.000183 
.000300 
.000750 
.  001250 
.001283 
.001300 
.001117 
.001467 
.0)1416 
.O012U0 
.001500 
.002250 
.000750 
.001884 
.001660 
.001607 
.001667 
.002166 
.002134 
.002110 
.002967 
.0025 
.0025 
.0067 
.0050 
.0050 
.0083 
.0167 
.0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0.    • 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strsnctli. 



* 

General  summary. 

Tensile  strength  per  square  inch  of  orlfflnal  section poundB..  in^Mt 

Elastic  limit  per  square  inch  of  originaiseetion do —    6i^lfl0 

Elongation  per  inch  after  mptore inch..    0.1  jft 

Elongation  per  inch  nnder  strain  at  elastic  limit do OOMT 

Bednction  in  diameter  at  point  of  mptare do 116 

Redaction  in  area  after  mptnre,  per  centom  of  original  section 9t.i 

Posiilon  of  mptare - 1".17  firom  ne** 

Character  of  broken  snrface srannUir:  silky  oeottf 

Elongation  of  InehseetionB ".10,  ".»*,  ".12,  ".16,  ".10,  "JO 
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Ko.  3236. 


Mark«,  ^«T?i?" 

Diameter,  '^564. 

Sectiooal  are^  .26  square  inch. 


AppUed  loads. 

pwhioh. 

eloDgatioB 
perlnob. 

PonBMMDt 
8«t 

SneeeMhre 

Bomttki. 

ToUL 

Pvriqiiaro 
inch. 

250 

1,250 

31600 

8,760 

5.000 

8,260 

7^500 

8,760 

10,000 

11.260 

12.600 

18^260 
18,600 
13,760 
14,000 
14,260 
14,500 
14,760 
15.000 
15,250 
16.500 
15.756 
18,000 
18,500 
17,000 
17,600 
18,000 
18^600 
18,008 
10,600 
20,000 
20,600 
21,800 
21,600 
28^080 
22,600 
28,800 

24.000 
24,580 
26.000 
25.600 
26.000 
28.600 
27,000 
27;600 
28.800 
28^840 

1.000 
5^000 
10,000 
15,000 
20,000 
26,000 
80,000 
3^000 
40,?00 
45.000 
50,000 
61,000 
62.000 
68,000 
64,000 
65,000 
56.000 
67,000 
68.000 
68  000 
80,000 
81.000 
88,000 
88,000 
64,000 
68.000 
88,000 
70.000 
72,000 
74,000 
78.000 
78,000 
80,000 

Sooo 

84.000 
88.000 
88.000 
80,000 
82,000 
HOOO 
88L000 
88,000 
100.000 
102,000 
104,000 
108.000 
108,000 
110.000 
113,000 
118,860 

IndL 
0. 
.000183 

;  000460 

.000050 

.000817 

.000088 

.001160 

.001317 

.001600 

.001687 

.001700 

.001783 

.001787 

.001800 

.001838 

.001883 

.001083 

.001987 

.002017 

.002117 

.002287 

.002000 

.008017 

.003733 

•006088 

.006417 

.007750 

.008000 

.010117 

.011750 

.013200 

.014807 

.018183 

.017760 

.010683 

.021280 

.023333 

.026333 

.027687 

.028883 

.0333 

.0387 

.0888 

.0488 

.0600 

.0650 

.0638 

.0767 

.1088 

IndL 
0. 

.000183 
.000187 
.000160 
.000200 
.000187 
.000180 
.000167 
.000167 
.000183 
.000167 

.000033 
.000034 
.0000.13 
.000034 
.000060 
.000050 
.000034 
.000050 

ioooioo 

.000150 

.000333 

.000417 

.000718 

.001350 

.001334 

.001333 

.001250 

.001417 

.001833 

.001460 

.00H87 

.001506 

.001587 

.001788 

.001717 

.002083 

.002000 

.002334 

.002168 

.003487 

!0034 

.0010 

.0(50 

.0067 

.0050 

.0083 

.0134 

.0266 

Inch. 
0. 
0. 
0. 

a 

0. 

a 

0. 

a 
a 

Inch. 
0. 

Initial  loid. 
Elastfo  limit 

• 

General  summary, 

SwaOa  ttrngth  per  square  Isoh  of  original  eection ponnda..  118,880 

Aiaatie  limit  per  aanare  inch  of  original  aection do 60,000 

Slongation  per  incn  after  rupture inch.,    a  1387 

Saafvitkm  per  ineii  ander  strain  at  elastic  limit do 002817 

SwdnotioD  in  diameter  »t  poiotof  rupture do 114 

Redaction  in  area  after  rupture,  per  centum  of  original  section w 88.4 

Peaition  of  rupture 1".05  from  neok 

'Character  of  broken  surface STanular;  silky  center 

MoBgatlen  of  inch  sections ".28*,  ".18,  ".11,  ".11, '^.12,  ".oj 
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No.  3236. 
Marks,  ^V?i^ 
Diameter,  ".565. 
Sectional  area,  .25  square  inch. 


Applied  loadfl. 

Elonfffttion 
per  ineh. 

Sacceaafve 
per  inch. 

PenDMMDt 
■et. 

SnooeasiTe 

permaneat 

set. 

Semaika. 

TotiJ. 

Per  saaare 
inch. 

Pounds. 
250 

'.     1,260 
2.600 
3.750 

:     5,000 

i     6,250 
7,600 

;     8,750 
10,000 
11.260 
12,600 

.   12,750 
13.000 
13.250 
13.600 

:    13,750 

1   14,000 
14.250 
14.600 

:  14,760 

.  15.000 
16.260 

,  16.600 
16.750 
16,000 

'  16,250 
16.500 

.  16.760 
17.000 
17.500 
18,000 
18.500 
19,000 
19.600 

'  20.000 
20,600 
21,000 
21.500 
22,000 
22,600 
23,000 

.   23.500 

.   24.000 

!   24.600 
25,000 
26,600 
26,000 
26,500 
27,000 
27.600 
28.000 
28,600 
29.000 
29,600 

Pounds. 
1,000 
6,000 
10,000 
16.000 
20.000 
26,000 
30,000 
3^000 
40,000 
46.000 
50,000 
61,000 
52,000 
53.000 
64,000 
66,000 
56.000 
67,000 
68,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64.000 
66,000 
66.000 
67,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92.000 
94.000 
96,000 
98,000 
100,000 
102.000 
104,000 
106.000 
108.000 
110,000 
112.000 
114.000 
116,000 
118,000 

Inek. 
0. 

.000133 
.000300 
.000467 
.000650 
.000817 
.001000 
.001183 
.001350 
.001500 
.001667 
.001700 
.001733 
.001767 
.001817 
.001850 
.001883 
.  001917 
.001067 
.002000 
.002050 
.002088 
.002117 
.002167 
.002267 
.002350 
.002517 
.002683 
.003000 
.004000 
.005250 
.006667 
.008000 
.009417 
.010750 
.012167 
.013583 
.016083 
.016083 
.018250 
.019833 
.021667 
.023667 
.025417 
.027500 
.0300 
.0333 
.0307 
.0400 
.0450 
.0483 
.0583 
.0660 
.0850 

Inch, 
0. 

.000183 

.000167 

.000167 

.000183 

.000167 

.000183 

.000183 

.000167 

.000150 

.000167 

.000033 

.000033 

.000034 

.000050 

.000033 

.000033 

.000034 

.000050 

.000033 

.0000.^1 

.000033 

.000034 

.000050 

.000100 

.000083 

.000167 

.000166 

.000317 

.001000 

.001260 

.001417 

.001333 

.001417 

.001333 

.001417 

.901416 

.001500 

.001500 

.001667 

.001583 

.001834 

.002000 

.001750 

.002083 

.0026 

.0033 

.0034 

.0033 

.0060 

.0033 

.0060 

.0117 

.0200 

Inch, 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 

0. 

Inek. 
0. 

IniUallMid. 
ElMtio  limit 

Tensile  strength. 





.... 

" 

Oeneral  summary. 

Tensile  strenfcth  per  sqnftre  inch  of  original  section ponnds..  118,001 

Xlastic  limit  per  square  incb  of  original  section do 68,001 

Klongatlon  per  iocn  after  rupture Inch..    OlMO 

Xlonii^tion  per  inch  noder  strain  at  elastic  limit do 602107 

Rednviion  in  dismeter  at  point  of  rupture • do VA 

Bednction  in  area  after  rupture,  per  centum  of  original  section .- SIS 

Position  of  rupture   ".SOfnm  naek 

Character  of  broken  surface granular:  silky  oeeter 

Elongation  of  inch  sections ".08.  ".07,  ".06,  ".67,  ".11,  "JO* 
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Exterior  diameter,  31''.76. 
Interior  diameter,  2r^.50. 

No.  2879. 
Marks,  ^T^i?* 
Diameter,  ".56^. 
Sectional  area,  J25  square  inch. 


Applied  loads. 


TotiiL 


Per 

lad 


smuire 
Dcn. 


Elongation 
per  inch. 


SacceMlTe 
elongmtion 
per  inch. 


Pemument 


SacoeseiTe 
permanent 


Bemarka. 


Pounds, 

250 
l.»0 
S,600 
3.7£0 
ftbOOO 
11,250 
7.600 
fl,760 
10,000 
11,250 
12,600 
12.750 
13,000 
13,250 
13.500 
13,750 
14,000 
14,250 
14,500 
14,750 
IS.  000 
15^250 
IS,  500 
IS,  750 
16,000 
16,500 
17,000 
17,600 
18*000 

lasoo 

19.000 
It.  500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23LS0O 
24,000 
24,500 
2S,000 
2S,ft00 
96.000 
2«^500 
27.000 
27^370 


Pounds. 
1.000 
5,0')0 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45.000 
50,000 
51.000 
62,000 
63,000 
54.000 
56,000 
56,000 
57,000 
58,000 
69.000 
60.000 
61,000 
62,000 
63.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,  COO 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88  000 
90,000 
92,000 
94,000 
96.000 
9H,000 
100,000 
102,000 
104,000 
106,000 
108^000 
100;  480 


Inch. 
0. 

.000160 
.000317 
.000467 
.000633 
.000600 
.000967 
.001133 
.001317 
.001483 
.001650 
.001683 
.001717 
.  001760 
.001800 
.001833 
.001883 
.0J1017 
.001967 
.00L>017 
.002067 
.002200 
.003333 
.004117 
.005017 
.006667 
.008167 
.009833 
.011360 
.013000 
.014667 
.016167 
.017833 
.010500 
.021600 
.023417 
.023667 
.028000 
.029167 
.0317 
.0350 
.0383 
.0433 
.0483 
.0533 
.0017 
.0750 
.1033 


Inch, 
0. 

.000150 

.000167 

.000150 

.000166 

.000167 

.000167 

.000166 

.000184 

.000166 

.000167 

.000033 

.000034 

.000033 

.000050 

.000033 

.000050 

.000034 

.000050 

.000050 

.000050 

.000133 

. 001133 

.000784 

.000900 

.001656 

.001500 

.001666 

.001517 

.001650 

.001667 

.001500 

.001668 

.001607 

.002000 

.001017 

.OO'iJSO 

.002333 

.001167 

.002533 

.0033 

.0033 

.0050 

.0050 

.0050 

.0084 

.0133 

.0283 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initial  load. 


ElaaUo  limit. 


Tensile  strength. 


BpeeMo 
Oadnei 


General  summary, 

graTity 7.8362 

24.64 

109,480 
60.000 
0.1183 


TeaaUe  strength  per  aqnare  inch  of  original  seotion pounds., 

Xlastio  Umit  per  sqoare  inch  of  original  section do... 

XkmgatloD  per  inch  after  mptnre inch 


._„ per  inch  nnder  smin  at  elastic  limit do. 

Redaction  in  diameter  at  point  of  mptare do 054 

Bednctlon  in  area  after  rupture,  per  centum  of  original  section  18.8 

Posltioa  of  rupture 2".75  fktmi  neck 

Chsiaoter  of  broken  suiflMse granular,  radiating  fhim  a  dull  spot  at  the  oironmfbrence 

".45  frnm  point  of  rupture  diameter  was "60 

Skmgatton  of  inch  sections ".08,  ".10,  ".17*,  ".17,  ".09 


572  TESTS  OF  IRON,  STEEL,  AND   OTHER  MATEHIALB. 

No.  3236. 

Marks,  ^?r?i^ 

Diameter,  '^565. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotAl. 


Per  Muare 
inon. 


SlongatioD 
per  inch. 


Sneoesaive 
elongation 
per  inch. 


PsnnMient 
aet. 


SoeoeaalTe 
permanent 


Poundt, 
250 
1«2M 
2.600 
3.750 
5.000 
6,250 
7,600 
8,760 
10.000 
11,250 
12,600 
12.760 
18.000 
13.250 
18.600 
13.760 
14.000 
14,260 
14.600 
14,750 
16,000 
16.250 
16,500 
16,750 
16.000 
16,250 
16.600 
16,750 
17.000 
17,500 
18,000 
18.500 
19.000 
10.600 
20,000 
20.500 
21,000 
21.500 
22,000 
22.600 
23,000 
23.500 
24,000 
24,600 
25,000 
26,600 
26,000 
26,500 
27,000 
27,600 
28,000 
28.600 
20,000 
29.600 


Pound*. 
1,000 
6.000 
10,000 
16.000 
20,000 
26.000 
30.000 
85,000 
40.000 
46.000 
50,000 
61,000 
62,000 
53,000 
64.000 
66,000 
56.000 
57.000 
68,000 
59.000 
60.000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,(00 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
96,000 
06,000 
100,000 
102.000 
104,000 
106,000 
108,000 
110,000 
112.000 
114,000 
116,000 
118,000 


Inch. 
0. 

.000133 
.000300 
.000467 
.000650 
.000817 
.001000 
.001183 
.001350 
.001500 
.001867 
.001700 
.001738 
.001767 
.001817 
.001850 
.001883 
.001917 
.001{HI7 
.002000 
.002050 
.002088 
.002117 
.002167 
.002267 
.002350 
.002517 
.0u2ft83 


.004000 

.005250 

.006667 

.008000 

.009417 

.010750 

.012167 

.013583 

.015083 

.016083 

.018250 

.019833 

.021667 

.023667 

.025417 

.027500 

.0300 

.0333 

.0367 

.0400 

.0450 

.0483 

.0583 

.0660 

.0850 


Inch. 
0. 

.000133 
.000167 
.000107 
.000183 
.000167 
.000183 
.000183 
.0U01G7 
.O0OK)O 
.000167 
.000033 
.000033 
.000034 
.000050 
.000033 
.000033 
.000034 
.000050 
.000033 
.000050 
.000033 
.000034 
.000050 
.  000100 
.000083 
.000167 
.000166 
.000317 
.001000 
.001250 
. 001417 
.001338 
.001417 
.001333 
.  001417 
.001416 
.001500 
.001500 
.001667 
.001583 
.001834 
.002000 
.001750 
.002063 


.0034 
.0033 
.0050 
.0033 
.0050 
.0117 
.0200 


Inch. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 


Inch, 


InlUal 


Elaatio  limit 


Tensile  strength. 


Oeneral  tummary. 

Tensile  strength  per  square  inch  of  original  section poanda..  H^JJ! 

Xlastic  limit  per  square  Inch  of  original  section do —    6Mg 

Klongatlon  per  incn  after  raptare inch..   ^^JJ 

Elongation  per  inch  under  strain  at  elastlo  limit do  ...  -^^V. 

Kednvt ion  in  diameter  at  point  of  mptnre   do —      •!* 

Bednction  in  area  after  mptnre,  per  centnmof  original  section >>•« 

Position  of  rupture  "Mfnmt^ 

Character  of  broken  surface granular:  aiUnrosatcr 

Skingation  of  inch  sections ".08,  ".07,  ".06,  ".67,  ".U,"*^ 


TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 
HOOPBi. 

Exterior  diameter,  31''.75. 
Interior  diameter,  21^^.50. 


573 


No.  2879. 

Marks,  ^^T^i?" 

Diameter,  ".56i. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotiiL 


Pound9. 

250 

hlSO 

%BM 

3,7£0 
6^000 
0,250 
7.500 
8,750 
10,000 
11«290 
12,500 
12,750 
13,000 
13.250 
13.500 
13.750 
14.000 
14,250 
14,600 
14,750 
IS.  000 
15,250 
15.600 
15.750 
10.000 
10.500 
17,000 
17,500 
18,000 
1^500 
10,000 
1A.500 
20.000 
20.500 
21.000 
21.500 
22,000 
22.500 
23.000 
23.500 
24,000 
24.500 
28^000 
25.S00 
96.000 
20^500 
27,000 
27;  370 


*iDcl 


Miwre 
Dcn. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35.0C« 
40,000 
45.000 
60.000 
51.000 
52,000 
53,000 
54.000 
56,000 
56,000 
57,000 
58,000 
69.000 
00.000 
01,000 
83,000 
83.000 
84,000 
66,000 
68,000 
70.000 
72,000 

74,roo 

78.000 
78,000 
80.000 
82,000 
84.000 
88.000 
88  000 
90,000 
02,000 
94.000 
90,000 
08,000 
100,000 
102.000 
104,000 
106.000 
108^000 
100.480 


Elongation 
per  Inch. 


JncA. 
0. 

.000160 
.000317 
.000487 
.000838 
.OOOgOO 
.000967 
.001133 
.001317 
.001483 
.001650 
.001683 
.001717 
.001760 
.001800 
.001833 
.001H83 
.0.)1017 
.001967 
.002017 
.002067 
.002200 


.004117 
.005017 
.008667 
.008167 


.011360 

.013000 

.014667 

.016167 

.017833 

.019500 

.021500 

.023417 

.023667 

.028000 

.020167 

.0317 

.0350 

.0383 

.0433 

.0483 

.0533 

.0617 

.0750 

.1033 


SnoceMive 
elonpktion 
per  inch. 


Inch. 
0. 

.000150 
.000167 
.000150 
.000166 
.000167 
.000107 
.000168 
.000184 
.000166 
.000167 
.000033 
.000034 
.000033 
.000050 
.000033 
.000050 
.000034 
.000050 
.000050 
.000050 
.000133 
.001133 
.000784 
.000900 
.001658 
.001500 
.001666 
.001517 
.001650 
.001067 
.001500 
.001686 
.001607 
.002000 
.001017 
.002J50 
.003333 
.001167 
.002533 
.0033 
.0033 
.0050 
.0050 
.0050 
.0084 
.0133 


Permanent 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncceaalve 
permanent 


Inch, 


Bemarka. 


Initial  load. 


J 


Elaatio  limit 


Tensile  strength. 


Genial  summary, 
SpaeHIa  grarity 7.8383 

Tenallattrwigih  per  aqnare  inch  of  original  seotion poands..  100,480 

XlaaUe  limit  per  sqoare  inch  of  original  section do....    60,000 

moDgatloD  per  inch  after  rapture inch..    0.1183 

SlmgaAion  per  inch  under  strain  at  elaatio  limit do 002067 

Bednetlon  in  diameter  at  point  of  mptare do 054 

Xednctlon  in  area  after  ruptore.  per  oontnm  of  original  section  1&8 

Foaltlottofroptare 2".76  fh>m  neck 

Chaneter  of  broken  smflMse granniar.  radiating  from  a  dull  spot  at  the  oironmferance 

".46  Ibnn  point  of  mptore  diameter  was "60 

VoDfation  of  inch  aeotions ".08,  ".10,  ".17*,  ".17,  ".08 


574        TESTS  OF  IBONy   STEEL,   AND  OTUEE  MATEBIAIiS. 

No.  aoo4. 
Marks,  *%^^^« 
Diameter,  ".S64u 
Sectional  area,  .26  square  inch. 


AppUod  londa. 

Ekmntlon 
perlnoh. 

Snoo«MiTe 
elon^tion 
per  inch. 

Mt. 

SoeoetsiTe 

— . 

ToteL 

PerMvare 

Pdwklf. 
260 

1,200 
^600 
8.750 
6,000 
6.250 
7,600 
8,750 
10,000 
11,250 
12,500 
12,760 
18,000 
13.2.'S0 
13,500 
13,750 
14,000 
14,250 
14,600 
14,760 
16,000 
16,250 
15,500 
16,750 
10.000 
10,600 
17.000 
17,600 
18,000 
18.600 
19,000 
19,600 
20,000 
20,500 
21,000 
21,600 
22.000 
22.600 
23.000 

24,000 
24,600 
26,000 
25,500 
20,000 
28.50I) 
27,000 
27,840 

Povnda, 
1,000 
6.000 
10,000 
16.000 
20.000 
20.000 
80.000 
86,000 
40.000 
45,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
50,000 
57,000 
58.000 
69,000 
00.000 
01,000 
02,000 
03,000 
04,000 
00.000 
08,000 
70.000 
72.000 
74,000 
70,000 
78,000 
M,000 
82,000 
84.000 
80,000 
88,000 
90.000 
92,000 
91000 
90,000 
98,000 
100,000 
102,000 
104,000 
100,000 
108,000 
109,300 

Inch. 
0. 

.000107 
.000388 
.000500 
.000007 
.000638 
.001000 
.OOUOT 
.001333 
.001600 
.001007 
.001700 
.001738 
.001707 
.001800 
.001833 
.001807 
.001817 
.001960 
.002000 
.002017 
.002050 
.002107 
.002833 
.004088 
.005833 
.007500 
.009107 
.010007 
.012107 
.013007 
.015333 
.017000 
.018033 
.020007 
.082007 
.024750 
.020007 
.029107 
.032083 
.034583 
.087007 
.0417 
.0483 
.0517 
.0600 
.0083 

IndL 
0. 
.000107 

;  000107 
.000167 
.000460 
!0C0167 
.000107 
.000100 
.000^07 
.000107 

[000033 

.000084 

.000038 

.000088 

.000034 

.000050 

.000038 

.000050 

.000017 

.000033 

.0C0U7 

.000067 

.001250 

.001750 

.001067 

.001067 

.001600 

.001500 

.OOloOO 

.001000 

.001007 

.001033 

.002034 

.Of)200V 

.003t083 

.001917 

.002500 

.002910 

.002500 

.003084 

.004033 

.0000 

.0034 

.0068 

.0083 

JndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

InOL 

InitfadkMid. 

Elactio  limit 

• 

General  eummarg, 

Spflclflo  giATity 7.8M8 

Hanlnen ttjj 

TentUe  streagth  per  sqnare  inoh  of  original  section pomdt..  MS 

KlMtio  limit  per  saaare  inch  of  original  section do 61,4F 

Xlongation  per  inon  after  mptnre ineh..    ftQf 

Elongation  per  inch  under  strain  at  elastic  limit ..do 008IN 

EOdoction  in  diameter  at  point  of  rapture do flj 

Bednotion  in  area  after  mptore,  per  oentmn  of  original  section H* 

Pooltiottofniptare ^MftaviMk 

Character  of  broken  sarfkoe * K>*>^ 

flaoigattonofiiiohaectioBa..... ",or.«'.0»,",Oii''.6T,*Oi^''.W 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
NBW  HOOP  IH. 

No.  3073. 
Marks,  "t?^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


575 


Applied  loads. 

Elonffsiten 
per  inch. 

Successive 
elonjEatdon 
per  inch. 

PermMieiit 
set. 

SnccesslTe 

perifianent 

set. 

BeoMrta. 

Total 

Per  square 

Fcufui* 
350 
1.250 
2.500 
3,750 
6,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
1^,250 
13,5  0 
13,750 
14.000. 
14,250 
14.500 
14.750 
15.000 
15.600 
16,000 
16,500 
17,000 
17.500 
18,000 
18.600 
19.000 
19,500 
20.000 
20.500 
21.000 
21,500 
22,000 
82.600 
23,000 
23,500 
24.000 
24.500 
24,880 

Pounds. 
1.000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,0<>0 

•  40,000 
4J,000 
50,000 
51.000 
62,000 
53.000 
54,000 
65.000 
66,000 
57.000 
58.000 
50,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
92.000 
94,000 
96.000 
98.000 
90,620 

Inch, 

a 

.000138 
.000267 
.000433 
.000617 
.000800 
.000983 
.001167 
.001333 
.0UH(.7 
.001667 
.001083 
.001717 
.001750 
.001800 
.001833 
.001883 
.001917 
.001983 
.008833 
.000667 
.011000 
.012500 
.014333 
.016000 
,     .017667 
'     .019ri00 
.021667 
.023667 
.026000 
.028333 
.OJIOOO 
.0350 
.0383 
.0433 
.0467 
.0500 
.0667 
.0667 
.0767 
.0960 

Inch. 
0. 

.000133 
.000134 
.000166 
.000184 
.000183 
.000183 
.000184 
.000166 
.000134 
.000200 
.000016 
.000034 
.000033 
!000050 
.000033 
.000060 
.000034 
.000066 
.0068J0 
.000834 
.001333 
.001500 
.001K33 
.001667 
.001667 
.001833 
.002167 
.002000 
.002:^33 
.002333 
.002667 
.0040 
.0033 
.0t)50 
.  0U34 
.0033 
.0067 
.0100 
.0100 
.0183 

Inch, 
0. 
0. 
Q. 
0. 

a 

0. 
0. 
0. 

a 

InelL 
0. 

Initial  load. 
BlastloUmlt. 

• 

General  9unimar]/, 

Speelile  gTATity 7.8m 

Hsrdness -----      W.» 

TenaSle  Rtrenicth  per  square  inch  of  original  section ponnds..    99.820 

Elsstfc  limit  per  square  inch  of  original  section do....    67,600 

XloDgation  per  incn  after  rupture inch..    0.0683 

Slqngation  per  inch  under  strain  at  elastic  limit ^..do —  .001917 

Beanction  in  diameter  at  point  of  rupture do 044 

Baduotiob  in  area  after  roptnre,  pei  centum  of  orisinal  section 15.0 

Position  of  rupture r'.20  ftrom  neck 

Charscter  of  broken  surface grsnulsr;  flaky  root  at  ciroumft*repce 

SlongaUonof  inch  sections J! ".08,  ".16*.  ".08,  ".08,  ".07,  ".07 


%T6  TESTS    OF    IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3122. 

Marks,  »5,,V« 

Diameter,  ".564. 

Beotional  area,  .25  square  inch. 


Applied  loads. 


TotiO. 


PcvndM. 
260 
3.290 
2,500 
3,750 
5,000 
e.250 
7.500 
8.750 
10,000 
11,250 
12,510 
12,750 
IS.  000 
18,250 
13.500 
IS,  750 
14,000 
14,250 
14.500 
14.750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,600 
18.000 
18,500 
19,000 
19.500 
80,000 
20,500 
21.000 
21,600 
22,000 
22,500 
23.0UO 
23, 500 
24,000 
24,500 
25.000 
25,500 
26.000 
20,320 


PerMoare 
inob. 


Foundt. 
1,000 
6.000 
10,000 
15.000 
20.000 
25.000 
30.000 
85,000 
40.000 
45,000 
50,000 
61,000 
52,000 
63,000 
54,000 
56.000 
66.000 
57.0U0 
68,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72.000 
74,000 
76.000 
78.000 
80.(i00 
82,000 
84.000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100.000 
102,000 
104,000 
105. 280 


KlonieatioD 


per  inoh. 


Inch. 
0. 

.000117 
.000283 
.00U450 
.000617 
.000783 
. 003050 
.001117 
.00121J3 
.001450 
.001617 
.001650 
.  001700 
.001733 
.  001767 
.001817 
.001850 
.001033 
.  002232 
.003107 
.006333 
.  007617 
.009000 
.010583 
.012000 
.  018533 
.015083 
. 016917 
.  01H533 
.020583 
. 022583 
.024583 
.026833 
.029583 
.032000 
.0367 
.0400 
0450 
.0483 
.0517 
.0617 
.0683 

.  osno 

.1150 


per  inch,     ^^ 


Inch. 
0. 

.000117 
.000166 
. 100167 
.000107 
. 000166 
.  000167 
,000167 
.000166 
. 000167 
. 000167 
.  00<  0"i3 
. 000050 
.000033 
. 0000 14 

.  oooo.io 

. 000033 

.000083 

. 000300 

.  0U0934 

.  003166 

.0012M 

.001383 

.  001583 

.001417 

.001533 

.001550 

.001834 

.001616 

.0020.50 

.  0020(  0 

.0o-w'0i>0 

. 002250 

. 0U2750 

.002417 

.0047 

.0033 

.0050 

.  0033 

.  0034 

.0100 

.  0066 

.0167 

.0300 


Inch. 


SacceMive 

periuaoeiit 

aet. 


IneK 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mmmary. 

Tensile  strength  per  square  inoh  of  original  section poiinds. 

Blasticliniit  per  square  inch  of  original  Hection do-- 

Elongat ion  per  inch  after  riipturo .inch. 

Elongation  per  inch  nndor  strain  at  elastic  limit d.o  .. 

Reduction  in  diameter  at  point  of  rupturu do — 

Bednctlon  in  area  after  rupture,  per  centum  of  original  sect  Ion - •  -  -  •  •  •  •  •      *V 

l^osition  of  rapture  .      at  middle  of  Hf" 

Chai-acter  of  hrolicn  surfaceV."  V.'.V.V.  .'.V. sLky,  in  part  lntoraP«r««?,^//J»  *5«Jgf»f  jj*!/? 

XloDgationoflnchseoUons ".08,  "11,  ".18,  ".aS-. "U.    " 


105.2 
54000 

.0OfS» 
.114 


TESTS   OF  IRON,  STEEL,  AND   OTHEB   MATERIALS. 
HOOPD,. 

Exterior  diameter,  3(K^5. 
Interior  diameter,  2(K^25. 

No.  2786. 
Marks,  ^^^^ 
Diameter,' ''.564. 
Sectional  area,  .25  square  inch. 


577 


Applied  loads. 


TotaL 


Per  Boaaro 
iucn. 


Elongation 
perinoh. 


SnoooMlve 
elongation 
permch. 


I 


Penuanent 
set. 


SncceeaiTO 

permanent 

set. 


fiemarka. 


Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
e.250 
7,500 

a;  750 

10,000 
11,250 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15.000 
15,500 
10,000 
10,500 
17,000 
17.500 
18,000 
18^600 
10,000 
10,600 
20.000 
20,600 
21,000 
21,600 
22,000 
22,500 
23.000 
23,500 
24,000 
24.500 
25,000 
25.600 
26,000 
20,380 


Poundt. 
1.000 
5,000 

io,ouo 

15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45^000 
60,000 
51,000 
53,000 
53,000 
64^000 
55.000 
60,000 
67,000 
68,000 
50,000 
00,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
70^000 
78.000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
03,000 
94,000 
90,000 
98^000 
100. 000 
102,000 
104,000 
105^520 


.026750 

.0283 

.0317 

.0333 

.0367 

.0400 

.0450 

.0517 

.0583 

.0683 

.0800 

.1183 


Inch. 

0. 

.000133 
.000300  , 
.UU0483 
.000650 
.000833 
.001000 
.001167 
.001333 
.001500 
.001667 
.001700 
.001750 
.001817 
.001883 
.001950 
.002150 
.002833 
.003833 
.004333 
.005167 

'.006667 
.008000 
.009500 
.011000 
.012500 
.014167 
.015833 
.017667 
.019500 
.021500 


Inch, 
0. 

.000133 
.000167 
.000183 
.000167 
.000183 
.000167 
.000167 
.0(»016d 
.000167 
.000167 
.000038 

.ooooso 

.000067 

.000066 

.000067 

.000200 

.000683 

.001000 

.000500 

.000834 

.001500 

.001333 

.001500 

.001500 

.001500 

.001667 

.001660 

.001834 

.001838 

.002000 

.001838 

.002417 

.002550 

.0034 

.0016 

.0034 

.0033 

.0050 

.0067 

.0066 

.0100 

.0117 

.0383 


Inch, 


IneK, 


Initial  load. 


Slaetio  limit 


Tensile  strength. 


General  summarif. 

SpeoiflograTity 7.8407 

Hardneaa , 22.77 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  105^620 

Elastio  limit  per  sqnare  inch  of  original  section do —    56,000 

lOongafeion per  Incn  after  mptore.. inch..    0.1450 

Elongation  per  inch  ander  strain  at  elastic  limit do 001960 

Bedootlon  in  diameter  at  point  of  mptare do 124 

Redaction  in  area  after  raptare,  per  ceotum  of  orij;iual  section 80.2 

Position  of  raptare }"  from  middle  of  stem 

Character  of  liroken  sarface sillcy ;  traces  of  granulation 

Elongation  of  inch  sections ....".14,  <  14,  ".30*, 'Ml,  ".10.  ".08 

H.  Ex.  16 37 


678  TESTS   OF   IRON,    ST£!EL,   AND   OTHER   MATERIALS. 

NEW  HOOP  Di. 

No.  2810. 
Marks,  ^%f^ 
Diameter,  ^^664. 
Sectional  area,  .26  sqaare  inch. 


AppUedloAds. 

Blonntion 
per  tnoh. 

ToteL 

Peraqime 

POttfMto. 

Poundt. 

Inch. 

2S0 

1,000 

a 

1,250 

6.000 

.000117 

2.600 

10,000 

.000287 

8,750 

16,000 

.000417 

5.000 

20.000 

.000600 

0.260 

25,000 

•000738 

7,600 

80.000 

.000917 

8,760 

85,000 

.001007 

10,000 

40.000 

.001260 

11,260 

45,000 

.001417 

12.600 

60,000 

.001600 

12,750 

51.000 

.001638 

18,000 

62.000 

.001050 

13,250 

63,000 

.001688 

13,600 

64.000 

.001733 

13,750 

65,000 

.001767 

14.000 

66.000 

.  001817 

14,250 

67,000 

.001850 

14.600 

68.000 

.001917 

14,750 

69.000 

.002000 

15,000 

60,000 

.002260 

15.260 

61,000 

.002760 

15,600 

62,000 

.003333 

16,760 

63.000 

.003833 

10.000 

64.000 

.004683 

16,600 

66,000 

006083 

17.000 

68.000 

.007500 

17,600 

70,000 

.009088 

18,000 

72,000 

.010600 

18,500 

74,000 

.012167 

19.000 

76,000 

.013667 

19,500 

78;  000 

.015333 

20,000 

60,000 

.017167 

20,500 

6J,000 

.018917 

21,000 

84.000 

.020^ 

21.500 

86,000 

.022667 

22,000 

88.000 

.024833 

22,500 

90,000 

.027000 

23,000 

92,000 

.029607 

23,600 

04,000 

.0333 

24.600 

96.000 

.0807 

24.600 

98,000 

.0400 

25,000 

100,000 

.0450 

25.600 

102,000 

.0500 

20.000 

104,000 

.0650 

20.500 

106,000 

.0617 

27,000 

108,000 

.0700 

27,500 

110.000 

.0938 

27,530 

110.120 

.1050 

Soceesaive 
elonicBtion 
p«r  inch. 


Inch, 
0. 
.000117 
.000150 
.OOOISO 
.000183 
.000138 
.000184 
.000150 
.000183 
.000107 
.000183 
.000038 
.000017 
.000033 
.000050 
.000034 
.000050 
.000038 
.000067 
.000083 
.000250 
.000500 
.000583 
.000500 
.000750 
.001500 
.001417 
.001683 
.001417 
.001667 
.001500 
.001666 
.001834 
.001750 
.001016 
.001834 
.002106 
.002167 
.002667 
.003638 
.0034 
.0033 
.0050 
.0060 
.0050 
.0067 
.OOfQ 
.0238 
.0117 


Permanent 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SncoeeaiTe 


Inch. 


Benutfks. 


Initial  1 


Elaatio  limit 


Tenaile  atrength. 


Oenerdl  summary. 

Speciilo gravity tWg 

Uardneaa 2S.JI 

Tensile  atrength  per  aqnare  inch  of  original  aeetion pooada..  110,139 

ElAsticlimit  per  aonare  inch  of  orlgtnu  aeotlon do —    ^25 

Elongation  per  inen  after  niptnre inch..    ••IJJJ 

Elongation  per  inch  nnder  atrain  at  elaaticlimit do ^^;,1 

Kecluction  in  diameter  at  point  of  mpiure do....       rllj 

K«duction  in  area  after  mptore,  per  oentnm  of  original  aeotion 28.4 

Position  or  mptare 2".4fc«aneck 

Character  of  broken  anrlaoe granular,  60  per  oent;  allkr.  40  per  cent. 

Elonjrntloiioflnchaeotiona 7. «.08,".09,".10,  ^24,»  ".17,  MO 


TESTS  OF  IBONy   STEEL,   AND  OTHEB  MATERIALS. 

THIBD  HOOP  Di. 

N0.SOO2. 

Marks,  ^%^,^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


579 


EloDRfttion 
permch. 

SnooMslTe 
elonntion 
perlnoh. 

PennaiMnt 

•et. 

SaWMMlTB 

■et 

Banarkt. 

TotiO. 

Persqtwre 
inch. 

Found*. 
250 
1.250 
2,500 
8^750 
6,000 
6,250 
7,500 
81750 
10,000 
U,250 
12,500 
12,760 
13,000 
18,250 
13,500 
18,760 
14,000 
14,250 
14,600 
14,750 
15.000 
16,500 
16,000 
10,500 
17,000 
17.600 
18.000 
18.500 
10.000 
10,500 
20,000 
20.500 
21.000 
21,500 
2-1,000 
22,500 
23^000 
23,500 
24,000 
24,600 
29,000 
26.500 
25^830 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
50,000 
51.000 
52,000 
63,000 
64,000 
66^000 
66,000 
57.000 
58,000 
50,000 
60,000 
62.000 
04,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
86.000 
88,000 
00.0(iO 
02,000 
04.000 
06,000 
08,000 
100,000 
102^000 
103,720 

JiwA. 
0. 

.000167 
.000883 

.000500 

.000667 

.000833 

.001017 

.001183 

.001367 

.001517 

.001700 

.001717 

.001707 

.001800 

.001850 

.001807 

.001083 

.001067 

.002000 

.002083 

.007067 

.008838 

.010417 

.011833 

.013533 

.015167 

.010807 

.018667 

.020067 

.022500 

.024667 

.0i7333 

.029067 

.082'133 

.035333 

.038167 

.0433 

.0600 

.0560 

.0017 

.0683 

.0850 

.1200 

Inch, 
0. 

.000167 
.000166 
.000107 
.000167 
.000166 
.000184 
.000166 
.000184 
.000150 
.000183 
.000017 
.000050 
.000033 
.000060 
.000017 
.000066 
.000034 
.000038 
.000033 
.005634 
.001106 
.001584 
.001416 
.001700 
.001684 
.001700 
.001800 
.002000 
.001838 
.002167 
.002666 
.002334 
.002066 
.003000 
.002834 
.005133 
.0067 
.0050 
0067 
.0066 
.0167 
.0350 

IndL 
0. 
0. 
a 
0. 
0. 
0. 
0. 

.000017 
.000033 

Imek. 
0. 

Initial  lottd. 
ElaatioUmit. 

TesaUestrangth. 

*'V666oi7** 

.000016 



.  C^eKcral  summary. 

§!SSSi'?^:::::::::::;::::::::::::::::::::::™^^^  mJm 

Tenafle  atmgih  per  aqaam'tnch  of  ponnda..  1M^720 

SlAatio limit  per  aqnare  inch  of  oziginal  aeotion .do....    60.000 

Sloncation  per  Inch  after  mptaro Incn..    0J[507 

BlOTgatton  per  inohnnderatraln  at  elaatio  limit do 002033 

Bodnetion  in  diameter  at  point  of  rapture do —       .134 

Bftdactioa  in  area  after  raptore,  per  eentnm  of  original  aectlon ••".iv*       *^^ 

Position  of  mptaw I. l".40fcomneck 

Cb*raeterof  broken  sorfaoe nlky 

EKngationofinohaeotion. ".00,  ".11,  ".12.  ".18.  ".82*,  ".17 


580  TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

HOOPDt. 

Exterior  diameter,  29''.25. 
Interior  diameter,  2(K^25. 

No.  2788. 
Marks,  %^* 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 


AppUed  loads. 

Elongatioa 
perbxoh. 

SnccessiTe 
eloDcratioii 
per  inch. 

Permanezit 
set. 

SnooeMiTe 
permanent 

set. 

SeraarkA. 

Total. 

PerMiuve 
Inch. 

Pounds. 
250 
i.250 
2,600 
8,750 
6,000 
6,260 
7.600 
8,750 
10,000 
11,260 
12.500 
12,760 
18,000 
13,260 
13.600 
13,760 
14,000 
14,250 
14,600 
14,760 
16,000 
15,600 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23.000 
23.500 
24,000 
24,500 
25,000 
25,500 
26,880 

PoundM, 
1,0C0 
6,000 
10,000 
16,000 
20,000 
25.000 
30,000 
85.000 
40,000 
45,000 
60,000 
61,000 
62,000 
53,000 
64,000 
55.000 
66.000 
67,000 
68.000 
69,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72.000 
74.000 
76.000 
78,000 
80,000 
8.2,  OCO 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,060 
98.000 
100,000 
102,000 
108,620 

Ineh. 
0. 

.000117 
.000267 
.000438 
.000600 
.000750 
.000917 
.001083 
.001260 
.001417 
.001583 
.001617 
.001667 
.001700 
.001750 
.001800 
.001850 
.001033 
.002667 
.003417 
.005500 
.007167 
.008667 
.010333 
.012000 
.013067 
.015500 
.017333 
.019333 
.021333 
.023500 
.025833 
.028167 
.0333 
.0367 
.0400 
.0433 
.0483 
.0550 
.0600 
.0700 
.0850 
.1167 

Jnek. 
0. 

.000117 
.000150 
.000166 
.000167 
.000150 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.000050 
.000033 
.000050 
.000050 
.000060 
.000083 
.000734 
.000760 
.002083 
.001667 
.001600 
.001666 
.001667 
.001667 
.001833 
.  0Ult»3 
.002000 
.002000 
.002167 
.002333 
.002334 
.006133 
.0034 
.0033 
.0038 
.0050 
.0067 
.0060 
.0100 
.0160 
.0317 

Ineh. 
0. 

—.000017 
—.000017 
-^000017 
—.000017 
— .  000017 
—.000017 
-.000033 
—.000033 

Inch. 

0. 
—.000017 

0. 

0. 

0. 

0. 

0. 
-.000016 

0- 

Initial  load. 
Elaetic  limit 

TenaUe  strength. 

* ** 



General  Bummary. 

Bpeoiflo  gnvity •  ^jj^ 

Tensile strenffthpersquMW  inch  of  oriri^^  poimds..  Wg 

Klaeticlimlt  per  square  inch  of  original  section do....   »<^ 

Elongation  per  inch  after  rapture............... tooh"   J^^S 

Elongation  per  Inch  under  strain  at  elsBtio  limit do w«*j 

Seduction  In  diameter  at  point  of  rapture. do....      •**• 

Beduction  in  area  after  rupture,  per  oentum  of  original  section ::/iL«.ik 

Position  of  rapture ^  °*"Skt 

Character  of  broken  snrfooe ;;«;V*«\V*«*^*;/;rwii«ji 

Eloncation  of  inch  sections ".81*,  ".U,  ".09,  ".11,  ".«.  •*• 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERULS. 
NBW  HOOP  D4. 

No.  2830. 

Marks,  ^^^* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 
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Applied  loads. 


TotaL 


Pounds. 
260 
1.250 
2,600 
3,760 
8^000 
0^260 
7,600 
8.760 
10.000 
11«260 
12.500 
IS,  760 
1%000 
18,250 
13.600 
13,750 
14,000 
14.260 
14.500 
14,760 
16,000 
15,250 
15,500 
15.760 
10,000 
10,250 
10^500 
10^760 
17.000 
17,600 
18.000 
18,500 
JO.  000 
10.500 
20,000 
20,500 
21,000 
21,500 
22.000 
82,600 
23,000 
23.500 
24,000 
24,500 
26^000 
26.600 
30.000 
30.500 
27.000 
27.600 
27,080 


Per  eonara 
inch. 


Poundt. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000. 
80.000 
36,000 
40,000 
43.000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
60.000 
57.000 
58,000 
59,000 
60,000 
61,000 
62,0U0 
03,000 
64,600 
05.000 
06.000 
67,000 
08.000 
70,000 
72.000 
74.000 
70.000 
78.000 
80.000 
82,000 
84.000 
86,000 
88.000 
90.000 
02,000 
94,000 
90,000 
08,000 
100,000 

loaiooo 

104.000 
106,000 

108;  000 

110,000 
110.720 


Elonention 
per  moh. 


Inch, 
0. 

.000117 
.000207 
.000433 
.000600 
.000707 
.000933 
.001100 
.001207 
.001433 
.001000 
.001050 
.001083 
.001717 
.001760 
.001783 
.001817 
.001850 
.001883 
.001917 
.001907 
.002017 
.002063 
.002133 
.002400 
.002683 
.003083 
.004683 
.005350 


.008350 
.010017 
.011350 
.012850 
.014683 
.016:150 
.018183 
.019850 
.021850 


.020017 
.028350 


.0307 
.0400 
.0433 
.0407 
.0608 


SncoesHire 
elongation 
put  inch. 


Inch, 
D. 

.000117 
.000150 
.000160 
.  00O1G7 
.000167 
.000166 
.000167 
.000107 
.000166 
.000167 
.000050 
.000033 
.000034 


.000033 
.000034 
.000033 
.000033 
.000034 
.000050 
.000050 
.000006 
.000050 
.000267 
.000283 
.001000 
.001000 
.000667 
.001500 
.001500 
.001667 
.001333 
.001500 
.001833 
.001007 
.001833 
.001067 
.002000 
.002000 
.002167 


.002500 

.005850 

.0033 

.0033 

.0034 

.OOil 

.0075 

.0100 


Permanent 


SncceoeiTA 

permanent 

Bet. 


Inch, 


Inch. 


Bemarks. 


Initial  load. 


Elaatio  limit. 


Trnsile  strength. 


General  eumfiuiry, 

ygta.rity 7.8381 

MS 23.70 

TaDsOe  strengtii  per  square  inch  of  oiltfinal  section ponnds..  110,720 

Xlaatio  limit  per  square  inch  of  original  ssction do —    63.000 

]Bl0B2atkni per inon after raptnre Inch..    0.0083 

Sbms^^oB  P^r  inch  under  strain  at  elastic  limit do  ...  .002133 

Seduetion  in  diameter  at  point  of  rapture do 084 

Badoction  in  area  after  rupture,  per  centum  of  original  section 11*8 

position  of  rupture. V'.4from  neck 

Chacaeter  of  broken  snrCsce granular;  opened  cracks  in  surface  of  stem 

nmft^tion  of  inch  sections ".07,  ".08*.  ".06.  ".06,  ".06,  ".08 


582  TEtfTS  OF  KON,   STEEL,   AND   OTHER  MATERIALS. 

No.  2849. 
Marks,  ^^^* 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


AppUed  loads. 

per  Inch. 

Snoeeasive 
elongation 
per  Inch. 

Permanent 
set. 

SnooeaaiTe 

permanent 

aet 

Bemarka. 

TotaL 

^•L-T" 

PotNMtt. 

260 
1.S50 
2^500 
^750 
6,000 
0,250 
7,600 
8,760 
10,000 
11.250 
12.500 
12,750 
13,000 
18,260 
13,500 
13,750 
14.000 
14,250 
14.500 
14.750 
15,000 
16,850 
15.600 
15,750 
16,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19,000 
19,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
28.000 
28,500 
24,000 
24,600 
25,000 
20,600 
20,000 
20,600 
27,000 
27.460 

I'btmdf. 
1,000 
6,000 

10,000 
16,000 
20;  000 
25,000 
80^000 
85,000 
40.000 
45.000 
50,000 
51.000 
62,000 
53,000 
64.000 
66,000 
60,000 
67,000 

6a  000 

60^000 

00^000 

01,000 

02,000 

03,000 

04,000 

66,000 

68,000 

70.000 

72,000 

74.000 

76,000 

78,000 

80.000 

82,000 

84.000 

86,000 

88.000 

90.000 

92.000 

94.000 

90,000 

98,000 

100,000 

102,000 

104.000 

100,000 

108^000 

109,840 

Inch. 
0. 
.000150 

.' 000488 
•000650 
.000800 

.000007 

.001133 

.001300 

.001483 

.001007 

.001700 

.001783 

.001707 

.001817 

.001860 

.001900 

.001988 

.001968 

.002033 

.002117 

.002217 

.002407 

.002833 

.003017 

.005100 

.006667 

.008333 

.009833 

.011600 

.013267 

.015000 

.016667 

.018500 

.020467 

.022500 

.024667 

.027167 

.029367 

.0333 

.0367 

.0400 

.0450 

.0500 

.0550 

.0617 

.0700 

.0960 

Jnek. 
0. 

.000160 
.000183 
.000150 
.000107 
.000150 
.000107 
.000106 
.000107 
.000183 
.000184 

.000033 
.000034 
.000050 
.000038 
ooooso 

.000038 

.000050 

.000050 

.000084 

.000100 

.000250 

.000360 

.000784 

.001483 

.001567 

.001666 

.001500 

.001667 

.001767 

.001733 

.001067 

.001833 

.001967 

.002033 

.002107 

.002500 

.002200 

.003933 

.0034 

.0033 

.0050 

.0050 

.0060 

.0067 

.0083 

.0250 

JfidL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Iwsk. 
.0 

Initial  load. 
Elaatio  limit. 

' 

1 

1 

1 

1 

•■•i. ....... 

• 

• 

1 

TenaUe  aizength.          , 

Gt/MToX  wmimo/ry. 


Speoiflcg 
ujudneaa 


graTity., 


...    7.M15 

\\\\\\\\\',\\ ^^^^.^^^^^^^^J.^^^'.^^^^'^"^™.^".'.''I. ..*..'.'.".*.*.*.*.* *^^ 

Tenaile  strength  per  aqnare  inch  of  original  section poonds..  i£<^ 

Elastic  limit  per  square  inch  of  original  section do  ..■   J*'[X 

Elongation  per  inch  after  rapture inch..   Jljg 

Elongation  per  inch  under  strain  at  elastic  limit do WR^ 

Beduction  in  diameter  at  point  of  rapture do....      '^\ 

Bedaction  in  area  after  rupture,  peroeutum  of  original  section "^v 

Position  of  rupture r'ftomBjc* 

Character  of  broken  surface granular,  00  per  cent.;  ailky  center,  40  per  00^ 

Elongation  of  inch  sections ".07.  ".00,  ".08,  ".07, ".».  "•'■^ 


TESTS  OF  IBON9    STEEL,    AND   OTHER   MATEBIALS. 
THIBD  HOOP  D4. 
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Marks,  'i^S*  • 

Diameter,  ".665. 

Sectional  area,  .25  square  inch. 


No.  3019. 


AppUed  loadfl. 

ElontfEtloD 
peruich. 

SaoceMlTe 
p«rmoh. 

Permanent 
■et. 

SaooeMive 

permanent 

eet. 

Remarks. 

ToUL 

^"iiT" 

250* 
1,260 
2,600 
8,750 
5^000 
6,250 
7.600 
8.750 
10,000 
11,260 
12,600 
12,750 
18,000 
18,250 
13,500 
13,760 
14,000 
14,260 
14,500 
14,750 
16,000 
16,500 
18,000 
18,500 
17.000 
17.500 
18»000 
18.500 
19.000 
19.500 
20,000 
20.500 
21,000 
21.600 
22.000 
22,600 
28,000 
23,500 
24,000 
24,600 
25,000 
26,500 
28,000 
28,500 
27,000 
27,080 

iVwfub. 
1,000 
5,000 
10.000 
16.000 
20.000 
25.000 
80,000 
85,000 
40,000 
45,000 
60,000 
61,000 
62,000 
63,000 
54.000 
65,000 
58,000 
67.000 
58,000 
69.000 
80.000 
82,000 
64,000 
68,000 
88,000 
70.000 
72.000 
74,000 
78.000 
78,000 
80,000 
82,000 
84,000 
88.000 
88,000 
90,000 
92,000 
94,000 
98.000 
98,000 
100,000 
102,000 
104.000 
106.000 
108.000 
106,820 

Indu 
0, 

.000117 
.000238 
.000450 
'.000817 
.000788 
.000933 
!  001117 
.901288 
.001438 
.001600 
.001817 
.801867 
.001700 
.001750 
.001783 
.001817 
.001850 
.001883 
.001083 
.003588 
.005333 
.006783 
.008250 
.000783 
.011250 
.012750 
.014333 
.016000 
.017833 
.010683 
.021417 
.023333 
.026433 
.027583 
.080060 
.0833 
.0367 
.0400 
.0433 
.0483 
.0550 
.0617 
.0700 
.0033 
.1087 

Inch. 
0. 

.000117 
.000108 
.000187 
.000187 
.000186  4 
.000160 
.000184 
.000166 
.000160 
.000187 
.000017 
.000060 
.000038 
.000060 
'.000088 

.'000033 
.000038 

.000100 

.801600 

.001750 

.001450 

.001487  • 

.001533 

.001487 

.001500 

.001583 

.001667 

.001833 

.001750 

.001834 

.001916 

.002100 

.002150 

.002467 

.003250 

.0034 

.0033 

.0033 

.0050 

.0067 

.0067 

.0083 

.0233 

.0134 

Jim*. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

JneK 

Initial  load. 

EUatio  limit. 

Tenaile  etrengtb. 

General  Bummary. 

Speelfle graTlty 7.8388 

Hardness 23.30 

Tensile  strength  per  square  inch  of  original  sootion ponnds..  108,320 

Elastic  limit  per  sqoareiQoh  of  original  section do  ...    68,000 

Elongatioa  per  inch  after  mptnre inch..    0.1383 

Elongation  per  inch  under  snain  at  elastic  limit do 001883 

Sedaction  in  diameter  at  point  of  raptnre   do 125 

Bednetion  in  area  after  rapture,  peroentnm  of  original  section 80.2 

FosltioB  of  raptors ''2.90  fh>m  neck 

Character  of  broken  snrfaoe granalar  at  circamfereno  {  silky  center 

Elongation  of  inch  seotlons ".08, 'M3,'M4,''.28«,  ^'.10,^00 


684 


TESTS   OF   IRON,  STEEL,  AKD   OTHER  MATERIALS. 


FOURTH  HOOP  D4. 

No.  3108. 


Marks,  ^^^f^'M* 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Bloneation 
perbioh. 

SaccMsiTe 
elonffation 
porlnch. 

Pennanent 

Sncocsslve 

permanent 

aet. 

BemarkB. 

Total. 

Persqnare 
indi. 

Pounds. 
250 
1,250 
2,500 
3,750 
6,000 
6.250 
7,500 
8,750 
10,000 
11.250 
12,500 
12,760 
18.000 
18,260 
13,600 
13.750 
14,000 
14.250 
14,500 
14.750 
•15.000 
15,600 
16,000 
16,600 
17,000 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
24,960 

Pounds. 
1,000 
5.000 
10.000 
15.000 
20.000 
25,000 
80,000 
33,000 
40,000 
45.000 
50,000 
51.000 
62,000 
53,000 
51,000 
55,000 
£;6,000 
67.000 
58.000 
59,000 
60.000 
62;  000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
96,000 
99,810 

Xneh, 

a 

.000150 

.000317 

.000483 

.000650 

.000817 

.000983 

.001150 

.001333 

.001483 

.001667 

.001700 

.001750 

.001800 

.003300 

.004133 

.006450 

.4»07000 

.007617 

.  008167 

.009083 

.010583 

.012167 

.013883 

.015417 

.017333 

.019333 

.021417 

.023700 

.025833 

.028333 

. 030417 

.033333 

.0367 

.0417 

.0467 

.0517 

.05^ 

.0667 

.0800 

.1133 

Inch. 
0. 

.000150 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000183 
.000150 
.000184 
.000038 
.000050 
.000050 
.001500 
.000833 
.002317 
.000550 
.000617 
.000550 
.000916 
.001500 
.001584 
.001666 
.001584 
.001916 
.0020tt> 
.002084 
.002283 
.002133 
.002500 
.OOJ08I 
.002016 
. 003367 
.0050 
.0050 
.0050 
.0066 
.0084 
.0133 
.0  33 

Inch. 
0. 
0. 
0. 
0. 
0. 

a. 

0. 
0. 
.000017 

Inch. 
0. 

Initial  load. 

1 

'Vooooi?'* 

1 
1 
1 

Elastic  limit. 

1 

.••...  ...... 



Tcnsilo  Btreogtb. 

General  summary, 

iES'JL«":"'L:::::::::::::::::::::::-:" ::::::::::- 

Tensile  strength  per  square  inch  of  original  section pounds..    HiJ^ 

Elastic  limit  per  square  inch  of  original  section do....   SSiJJ* 

Elongation  per  incli  after  iTiptare iaeh..   jUJJ^ 

Elongation  per  inch.nnder  strain  at  elastic  limit do  ...  '^^^fr 

Redaction  in  diameter  at  point  of  rapture do....      •U* 

Reduction  in  area  after  rupture,  per  centum  of  original  section ^l 

Position  of  raptuw .»".»ft«ftB5« 

Character  of  broken  surfikoe silky;  traoe  of  graanaBOB 

Elongation  of  inch  sections ".09, 'Ul,  ".  10,  ".2l»  ".n%  "J* 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
FIFTH  HOOP  D4. 
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Marks,  '^T^'^* 


No.  3123. 


Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Appli. 
Totol. 

Bd  loads. 

PerMQMV 
incL 

BloDsation 
perLioh. 

SacoeasiTe 
elongation 
perlnoh. 

1 
Permanent 

Mt. 

Suooeaaive 

permanent 

aet 

Bemarka. 

Poun4». 
250 
1,250 
2,500 
3,750 
5^000 
8.250 
7  600 
8.750 
10,000 
11,260 
12,600 
12.760 
13,000 
13^260 
13,500 
18,750 
14,000 
14,260 
U.000 
14,750 
15.000 
15,500 
10,000 
18.600 
17.000 
17.500 
18,000 
18,500 
111.000 
10.600 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
28.600 
24,000 
24.600 
94.900 

Pounda. 
1.000 
5,000 
10,000 
15,000 
80,000 
25,000 
30.000 
85.000 
40,000 
45.000 
50.000 
51,000 
52,000 
63,000 
54,000 
55.000 
60.000 
57,000 
58,000 
60,000 
80.000 
88.000 
«4.000 
88.000 
68,000 
70,000 
72,000 
74.000 
78,000 
78,000 
80,000 
83.000 
84,000 
88,000 
88,000 
90.000 
92,000 
94.000 
98.000 
08,000 
99,800 

JndL 
0. 

.000117 
.000283 
.000407 
.000083 
.000800 
.000967 
.00U33 
.001817 
.001483 
.001833 
.001087 
.001700 
.001750 
.001783 
.001818 
.001887 
.001000 
.001950 
.002087 
.011150 
.012517 
.014033 
.015817 
.017550 
.019383 
.021883 
.023687 
.025783 
.0283 
.0317 
.0350 
.0376 
.OiOO 
.0187 
.0517 
.0583 
.0887 
.0788 
.0907 
.1300 

Ineh, 

a 

.000117 
.000160 
.000184 
.000108 
.000167 
.000167 
.000106 
.000184 
.000108 
.000160 
.000034 
.000033 
.000000 
.000033 
.000060 
000034 
.'0OOO88 
.000050 
.000117 

! 001387 

.001516 

.001784 

.001733 

.001838 

.002000 

.008184 

.002218 

.002517 

.0034 

.0033 

.0026 

.0026 

.0067 

.0050 

.0068 

.0081 

.0116 

.0184 

.0883 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

maatio  limit. 
Tenaile  strength. 

General  aummarif, 

Spedflo  graTlty 1 7.8450 

Hardaeaa 19.81 

Tensile  atrengtli  per  aqoare  inch  of  original  aeotion pounds..    90,800 

Slaatle  limit  per  aonare  inch  of  original  section do 58,000 

Blongatlon per incn  after mptnre inch..    0.1300 

Elongatioo  per  inch  nnder  atrain  at  elastic  limit do  ...  .001950 

Bedootion  in  diameter  at  point  of  mptnre    do 054 

Bednotlon  in  area  after  mptore,  per  oenUim  of  original  aeotion 18.8 

PosltloD  ctf  mptare « 1".50  from  neck 

Character  of  DrokenanriiMe granular;  dull  apot  at  circumference 

Blongiitlonofinohaeotlona 'MO,  ".18*.  ".15,  ".18,  'Ml,  ".11 


586  TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 

BBBBCHBLOCK. 
No.  2920. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

^3?" 

SnoceasiTe 
elonsatlon 
per  Inch. 

Pennanent 
set. 

SnooeaaiTe 
pwrnaaent 

aet. 

Bamarka. 

Total 

PerMraare 
inoh. 

Poundt. 
260 
1,250 
2.600 
3,760 
•  6,000 
6.250 
7,600 
8,760 
10.000 
11,260 
11,600 
11,760 
12.000 
12,260 
12,500 
12.750 
13,000 
13,250 
18,500 
18.750 
14.000 
14,260 
14,500 
14.750 
15,000 
15^500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19.500 
20,000 
20,500 
21,000 
21,600 
22.000 
22,600 
23,000 
23,500 
24,000 
24,600 
24,040 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
85,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
63,000 
54,000 
55,000 
56,000 
57,000 
68,000 
60,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96.000 
98,000 
99,760 

Inek, 
0. 

.000183 
.000888 

.000000 
.000667 
.000888 
.001000 
.001167 
.001383 
.001683 
.001600 
.001688 
.001667 
.001767 
.002000 
.002667 
.003067 
.003633 
.004367 
.004800 
.005888 
.005067 
.006633 
.007267 
.008000 
.009567 
.010900 
.012367 
.014000 
.015733 
.017500 
.019333 
.022333 
.023333 
.025500 
.028167 
.030667 
.033500 
.036667 
.040333 
.044667 

.0633 

Inch. 
0. 

.000183 
.000200 
.000167 
.000107 
.000166 
.000167 
.000167 
.000160 
.000200 
.000067 
.000038 
.000034 
.000100 
.000238 
.000567 
.000600 
.000566 
.000734 
.000488 
.000533 
.000634 
.000666 
.000634 
.000733 
.001567 
.001838 
.001467 
.001638 
.001788 
.001767 
.001833 
.003000 
.001000 
.002167 
.002667 
.002500 
.002838 
.003167 
.003666 
.004334 
.002033 
.0066 
.OiOO 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
BlaattoUadt. 

Tenalle  atrength. 

General  sumfnary. 


SpeciflograTity.. 
Hardneaa 


Tenaile  strength  per  square  inch  of  orisinal  seotion poanda 

Elastic  limit  per  square  inch  of  original  section do.. 

Elongation  perinea  after  mptnre .^ inch 

Elongation  per  inoh  nnder  stnin  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rapture , do.. 

Bednction  in  area  after  rupture,  per  centum  of  original  section : 

Position  of  rupture 1".50 

Character  of  hroken  surface . .  granular ;  flaky  apot  at  circumference.    Opened  anudl  oraoka  in 

face  of  the  atem. 
Elongation  of  inoh  sectiona ".06,  ".< 


20147 
09, 7« 
48,600 
0.0687 
.001067 
.OM 
1L8 
sack 
tllefa^ 


SZo  TztcTi.  <yZe^Z^^.j:,:Rz/Z& 


-^v^eGcA^  ZZocTo 


f--  - 


H  Ex  No  16  SO,  I. 


TESTS  OF  IBON,  STEEL,  AND   OTHER   HATEBIALS. 

No.  2936. 
Marks,  "?f,»» 
Diameter,  "Mi, 
SectioDal  area,  .26  sqoare  inob. 
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1 

Applied  loads. 

per  mob. 

elongation 
perlnch. 

Pennanent 
aet. 

• 

SaooeadTe 

pennanent 

sec 

Remarks. 

TotaL 

Pertqaare 
lock. 

Potmd*. 

260 

1.260 

2.600 

3,760 

6,000 

8,250 

7.600 

8.760 

10,000 

10,260 

10,600 

10.750 

11.000 

11.260 

11,500 

11.760 

12,008 

12.260 

Potmdt. 

1.000 
5.000 
10,000 
18,000 
20,000 
25,000 
80,000 
85.000 
40,000 
41,000 
42,000 
48,000 
4^000 
46.000 
48,000 
47.000 
48.000 
49,000 
60,000 
51,000 
5^000 
68,000 
64,000 
56,000 
58,000 
57,000 
58.000 
60,000 
80,000 
82,000 
84,000 
88.000 
88,000 
70,000 
72,000 
74.000 
78,000 
78,000 
80.000 
•     82.000 
84.000 
88,000 
88.000 
90,000 
92,000 
94,000 
98.000 
98.000 
100.000 
102,000 
102,800 

Ineh. 
0. 

.000188 
.000300 
.000487 
.000838 
000800 
.'000987 
.001183 
.001800 
.001tt7 
.001433 
.001487 
.001580 
.001583 
.001800 
.001833 
.001887 
.001787 
.001833 
.801968 
.002000 
.002200 
.002838 
.003087 
.008800 
.004100 
.004738 
.005333 
.006187 
.007900 
.009287 
.010700 
.012333 
.013900 
.016600 
.017387 
.019000 
.021100 
.023133 
.025400 
.027838 
.030333 
.033383 
.038808 
.040187 
.0488 
.0483 
.0587 
.0887 
.0787 

Inch. 
0. 

.000133 
.000187 
.000187 
.000188 
.000187 
.800187 
.000168 
.000187 
.000087 
.000088 
.000084 

000088 
.000087 
.000038 

000084 
! 000100 
.000088 
.000100 
.000087 
.000200 
.000433 
.000434 
.000588 
.008500 
.000833 
.000800 
.000834 
!  001783 
.001387 
.001433 
.001833 
.001587. 
.001700 
.001767 
.001833 
.002100 

1002287 

.002433 

.002600 

.003000 

.003267 

.003587 

.003133 

.0050 

.0084 

.0100 

.0100 

JimA. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastlo  limit  not  well  de. 
fined. 

Tensile  atrengtb. 

12,500 

12.750 
13,000 
13,250 
13,600 
13,750 
14,000 
14,260 
14,500 
14,750 
15,000 

15.600 

18.000 

18.500 
17,000 
17,500 
18,000 
18.500 
19,000 
19.500 
20,000 

20500 

21,(i00 

21.500 

22,000 

Sisoo 

23.000 

28,500 

24,000 
24,600 
26.000 
25,500 
25^700 

Oeneral  summary. 

Tensile  strenfTtb  per  square  incb  of  original  section pounds..  102.800 

Elastic  limit  per  square  inch  of  origins!  section  (not  well  defined) do —    48.000 

Elongation  per  inch  after  mptnre inch..    0.0800 

Elongation  per  inch  nnder  attain  at  elastic  limit do  ...  .001087 

Reduction  in  diameter  St  point  of  rapture do 034 

Reduction  in  area  after  rupture,  per  centum  of  original  section 11.8 

PoeitloB  of  nmtnre .7. 1".80  from  neck 

Charaeter  of  broken  surKsoe . .  graniilar,  radiating  ttom  a  flal^  snot  at  the  dronmf  erenoe.    Opened  fine 

cracks  in  snrflsce  of  stem. 
Xkmgation  of  inch  sections ".08,  ".10*,  ".08 


588  TESTS   OF  ^IBONy  STEEL,  AND   OTHER   MATERIALa 

BBBBCH.BLOCK,  KBW  F0B6IVO. 

No.  3ie3. 
Marks,  ^^&?» 
Diameter,  *.664. 
Sectional  area,  .25  square  inch. 


"S^SiS!" 

SaooeMive 

elongAtion 

per  inch. 

Pennanent 
•et. 

Suoceaslve 

permanent 

aet. 

1 
I 

Total. 

Per  gmuure 

Remarks. 

1 

Poundi. 
S50 
1.250 
2.500 
8.750 
6,000 
8,250 
7.500 
8,750 
10.000 
11,250 
11.600 
11,760 
12,000 
12,260 
12,500 
12,750 
18,000 
13,250 
18.500 
18,750 
14,000 
14,250 
14,600 
14.750 
15,000 
16,500 
16.000 
10.600 
17,000 
17,500 
18.000 
18.500 
19.000 
19.500 
20,000 
20.500 
21.000 
21,600 
^000 
22.500 
23,000 
68,500 
24,000 
24,240 

Potmdt, 
1,000 
5,000 
10.000 
15,000 
20.000 
25.000 
80,000 
85,000 
40.000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
51.000 
62,000 
63,000 
64,000 
66,000 
66.000 
67,000 
68.000 
50.000 
80.000 
62,000 
84,000 
86.000 
88,000 
70,000 
72,000 
74,000 
78,000 

80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
96,960 

Inch. 
0. 

.000100 
.000267 
.000438 
.000633 
.000800 
.001000 
.001187 
.001888 
.001687 
.001800 
.001667 
.001788 
.001800 
.002287 
.003200 
.004100 
.004833 
.006538 
.006267 
.007238 
.008000 
.008833 
.009538 
.010567 
.012367 
.014067 
.016000 
.017838 
.02U000 
.022187 
.024467 
.026867 
.020500 
.08J667 
.085833 
.089467 
.0U267 
.0500 
.0567 
.0633 
.0738 
.1000 
.1800 

Inch. 
0. 

.000100 
.000167 
.000186 
.000200 
.000167 
.000200 
.000167 
.000166 
.000284 
.000033 
.000067 
.000086 
.000067 
.000467 
.000938 

ioooooo 

•000738 
.000700 
.000734 

'.000767 
.000838 
.000700 
.001084 
.001800 
.001700 
.001938 
.001838 
.002167 
.002167 

.'002400 

.062633 

.003167 

.003166 

.003634 

.004800 

.005733 

.0067 

.0006 

.0100 

.0267 

.0300 

Inch. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load.                     1 

1 

i 

1 

moaHAflmlt. 

A. 



1 

1 

1 

1 

1 

1 

TenaUe  strangth. 

General  eumm^rjf. 


Tensile  atrengih  per  square  inch  of  oriffinalaeotion ponnda..    S6kN* 

Elaatio  limit  per  aqnare  inch  of  originu  section do  ...    4B.Ma 

Blongation per inon after raptare  inch..    0.1fif^ 

BloDgation  per  inch  under  strain  at  elastic  limit do 001899 

Beduction  in  diameter  at  point  of  mptare .do 11< 

Bednotion  in  area  after  mptnre,  per  oentom  of  original  section 8*4 

Position  of  mptare V'Mttomuta 

Oharacter  of  broken  anrfue silky,  60peroeDi.igrannlar,  flOperoMi 

BlongationofinchseotioDS ".11. ''So*,  ".1* 


TESTS   OF   IRON,    ST££L,    AND   OTHER   MATERIALS. 


5^9 


TSo.  3164. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Per  aanare 
inon. 


Elongatloii 
peruioh. 


SacceatiTB 
elonKation 
par  inch. 


Permanent 
set. 


SacoeMive 
permanent 


Remarka. 


Pounds. 
250 
1,260 
2,500 
3,750 
5.000 
8,250 
7,600 
8*750 
10.000 
11,250 
11.  5*0 
11.750 
12,000 
12,250 
12,500 
12,750 
13,000 
13.250 
13.500 
13,760 
14.000 
14,260 
14,500 
14.750 
15,000 
15,500 
18,000 
18,500 
17,000 
17.500 
18.000 
18,600 
19.000 
10,500 
20,000 
20.600 
21,000 
21.600 
22,000 
22,600 
23.000 
28.600 
24,000 
24,600 
25,000 
26,230 


Pwndi. 
1,000 
6,000 
10,000 
15.000 
20.000 
26.000 
80,000 
85,000 
40.000 
45,000 
48,000 
47.000 
48,000 
40,000 
60,000 
61.000 
62.000 
68.000 
64,000 
65.000 
58,000 
67,000 
58,000 
60,000 
80,000 
62,000 
84.000 
86,000 
88,000 
70,000 
72.000 
74,000 
76^000 
78,000 
80,000 
82,000 
84.000 
86,000 
88^000 
90,000 
92,000 
04,000 
08,000 
08.000 
100,000 
100,920 


Inch. 
0. 

.000100 
.000287 
.000433 
.000587 
.000733 
.OOOOIH) 
.001087 
.001233 
.0014:*. 
.001447 
.001583 
.001800 
.001833 
.001700 
.001787 
.001800 
.001833 
.001900 
.002000 
.002187 
.002487 
.  003000 
.003838 
.0050«7 
.007187 
.009000 
.010887 
.012333 
.014000 
.016867 
.017733 
.019587 
.022000 
.024100 
.028887 


.032688 

.086833 

.039833 

.0483 

.0500 

.0507 

.0887 

.0838 

.U88 


0. 

.000100 
.000187 
.000108 
.000134 
.000188 
.000187 
.000187 
.000188 
.000200 
.000034 
.000088 
.000067 
.000033 
.000087 
.000067 
.000033 
.000033 
.000087 
.000100 
.000167 
.000300 
.000538 
.000833 
.001234 
.002100 
.001838 
.001887 
.001888 
.001887 
.001887 
.002068 
.001834 
.002438 
.002100 
.002687 
.002538 
.003333 


.003500 

.003087 

.0087 

.0087 

.0100 

.0188 


Inch. 


Inch. 


Initial  load. 


SlaatioUmit 


Tensile  strength. 


Oenertd  §wmnuurg. 

Tenaileatrength  per  square  faieh  of  original  section poands..  100,920 

Slaatic  limit  per  aqoare  inch  of  original  section do....    65,080 

JDongation  per  inch  after  mptnre inch..    0.1707 

Slongatlon  per  inch  under  strain  at  elaatlc  limit do 002000 

Seduotionin  diameter  at  point  of  mptare do 184 

Bednction  in  area  after  mptare,  per  centum  of  original  section 4L0 

Position  of  rupture '^85ft'om  neck 

Character  of  hroken  surface silky 

BlongatioB  of  inch  secUona ".09, ".  13, ".  81* 
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No.  3165. 

Marks,  ^«5S^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


AppUed  loads. 


TotaL 


Persquate 


inoh. 


igatioiii 
uoh. 


SoooeMiTe 
eloDgation 
par  Inch. 


PannaBent  JTSSSSIJ? 


Bamarka. 


POUfUft. 

250 
1,250 
2,500 
8,760 
6,000 
0,250 
7,500 

10,250 
10,500 
10,760 
11,000 
11,260 
11,600 
11,750 
12.000 
12,260 
12,600 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15.000 
15.500 
16.000 
16,500 
17.000 
17,500 
18,000 
18.500 
19,000 
10,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23.  V<>0 
23,500 
24.000 
24,010 


Poundt. 
1,000 
6,000 
10,000 
15^000 
20,000 
25,000 
80,000 
86.000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
48,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65.000 
66,000 
67,000 
6>',000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
06,040 


JnOL 

0. 
.000188 


.000500 
.000667 
.000867 
.001083 
.001233 
.001400 
.001438 
.001467 
.001688 
.001600 
.001638 
.001700 
.001767 
.001800 
.001833 
.002367 
.003083 
.003900 
.004383 
.0C5OOO 
.006400 
.007233 
.008000 
.008000 
.009733 
.010567 
.012467 
.014333 
.  016167 
.018000 
.020000 
.022333 
.021838 
.027167 
.030000 


.037000 

.040667 

.045000 

.0500 

.0567 

.0667 

.0883 

.1100 

.1267 


Ineh. 
0. 

.000188 
.000800 
.000167 
.000167 
.000200 
.000166 
.000200 
.000167 
.000088 
.000034 
.000066 
.000067 


.000067 
.000007 
.000088 
.000138 
.000434 
.000666 
.000867 
.000438 
.00L267 
.000800 
.0OU833 
.000767 
.000900 
.000833 
.000834 
.001900 
.001666 
.0018:H 
.001833 
.002000 


.002500 

.002334 

.002883 

.003000 

.004000 

.003667 

.004838 

.0050 

.0067 

.0100 

.0166 

.0267 

.0167 


Ineh, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000088 
.000088 


Inoh, 


Initial  load. 


.000033 


ElaatloUiiitk 


Teneile  atreagtt. 


General  summary. 

Tanailaatrength  par  aquarelnoli  of  original  ■eotion ponndi..   M.ltf 

SUatio  limit  per  aqnare  inoh  of  original  aeotion do —  •"(J" 

Elongation  per  inon  after  raptnre inch..  j^>2 

Elongation  per  inoh  under  strain  at  elastio  limit do we'' 

Rednctionindiameter  at  pointof  mptare do....      J^] 

Redaction  in  area  after  mptore,  per  centum  of  original  section *xl_^ 

Position  of  mptare I'ftwi**** 

Character  of  broken  surface silky,  50  per  cent ;  granular,  90  per  eeo^ 

Elongation  of  inch  aeotiona ".09.".n,"-» 


TESTS   OF  IBON,   STEEL,    AND   OTHEB  HATEBIALS. 

BUSHnre  eutg. 

Bzterior  diameter,  2(y^5. 
Interior  diameter,  13'^ 

No.  3360. 
Marks,  ^^^'jf" 
Diameter,  '^564. 
Seotional  area,  .25  sqaare  inch. 
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Appltod  loads. 

IDongitlon 

SiuhmhWo 
•kmntton 

Pormanent 

SneooMlTO 

pennanont 

■et 

Bomarki. 

Total 

PerMiDttte 

Pounds. 
250 
1.250 
2,500 
8,750 
5,000 
0,260 
7,500 
8.750 
10,000 
11.280 
12,500 
12,750 
13,000  . 
13.260 
13.500 
18,750 
14,000 
14^260 
14,600 
14,750 
15.000 
15.600 
10,000 
10,600 
17.000 
17,600 
18.000 
181500 
19,000 
20.500 
20,000 
20,500 
21,000 
21,500 
22,000 

Sooo 

23.000 

24.000 
24.600 
26^000 

26.600 
26^000 
26,600 

Pound*. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86,000 
40.000 
46,000 
60,000 
51,000 
52,000 
63.000 
64,000 
55,000 
60,000 
67,000 
58,000 
69,000 
60,000 

£^000 

01000 
00,000 

70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88.000 
90,000 
92,000 
04,000 
00,000 
08,000 
100,000 
102,000 
104,000 
100,000 
107,080 

Inch. 
0. 

.000107 
.000383 
.000538 
.000007 
.000838 
.001000 
.001107 
.001888 
.001588 
.001700 
.001707 
.001900 
.001007 
.002107 
.002438 
.002907 
.008407 
.004287 
.004900 
.005600 
. 000000 
.008107 
.009500 
.OUOOO 
.018207 
.018507 
.016000 
.010407 
.01W88 
.010888 
.021600 

I025000 
.027000 
.090188 
.082788 

'.  041007 

.0407 

.0588 

.0638 

.0738 

.1100 

Jim*. 
0. 

.000107 
.000100 
.000200 
.000134 
.000100 
.000107 
.000107 
.000100 

1 000107 
.000007 
.000188 
.000007 

.000200 
.000200 
.000534 
.000500 
.000800 
.000038 
.000700 
.001800 
.001207 
.001878 
.001500 
.001207 
.001800 
.001438 
.001487 
.001500 
.001800 
.001007 
.001888 
.002207 
.002000 
.'002688 
.002000 
»  .008100 
.008500 
.002884 
.005088 
.0000 
.0100 
.0100 
.0807 

Inch. 

0. 
•0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000088 

Jim*. 
0. 

iBitUlload. 
XlMtloUiiitt. 

Tondlestrangth. 

» 

"VooooS"' 





1    26^920 

General  eummary, 

TenMle  vtnDfcth  p«r  sqiuffo  inoh  of  origliia]  sootton pounds..  107,680 

Bastlc  limit  per  aonare  Inch  of  origtnalseotioii do....    51,000 

Elongation  per  inoA  after  raptnre inch..    0.1400 

Sloogation  per  inoh  under  strain  at  elastio  limit do 001767 

Bednotion  in  diameter  at  point  of  mptnre do 004 

RednoUon  in  are*  after  mptnreb  per  oentnm  of  original  section 21.4 

Forition  of  mptore 1".25  fh>m  nook 

(^wraoterof  Drokensnrfboe granular;  silky  spot  near  the  oironmferenoe 

Sloogation  of  inch  sections ".16,  'M7*,".09 
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Marks,  ^^^^^'^ 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch 


No.  3361. 


Applied  loads. 

Slmiffation 
per  moh. 

SucceMive 
elonsation 
per  moh. 

PermaDent 
■et. 

SaoooMive 

permanent 

set 

Bemarka. 

TotaL 

Per  Miaare 
inch. 

Poundt. 
250 
1.260 
2;  600 
8,750 
5,000 
6.260 
7,500 
8,760 
10,000 
11,250 
12,600 
12,750 
18,000 
18,250 
13.600 
18.750 
14,000 
14,250 
14,500 
14,750 
15,000 
16.500 
16.000 
16,600 
17,000 
17.500 
18.000 
18,500 
19.000 
19,600 
20.000 
20.500 
21,000 
31,500 
22,000 
22,500 
S^OOO 
28.600 
24.000 
24,500 
26,000 
25,500 
26.000 
26.500 
27.000 
27,120 

Poundt. 
1,000 
6.000 
10,000 
15,000 
20,000 
26,000 
80.000 
86,000 
40.000 
45,000 
50.000 
51.000 
52.000 
53,000 
54.000 
56.000 
56,000 
57.000 
68,000 
•     59, 000 
60.000 
62.000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86.000 
88,000 
90.000 
92.000 
94,000 
96,000 
98;  000 
100,000 
102,000 
104.000 
106,000 
108,000 
>     108,480 

Inch. 
0. 

.000100 
.000267 
.000483 
.000600 
.000767 
.000938 
.001100 
.001267 
.001433 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001867 
.002000 
.002267 
.002667 
.003467 
005033 
.006367 
.007833 
.009100 
.  010500 
.011867 
.013333 
.014833 
.016400 
.018167 
.019733 
.021833 
.023767 
.026167 
.028400 
.030667 
.088600 
.036833 
.041667 
.0467 
.0688 
.0600 
.0700 
.0938 
.1100 

Inch. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000033 
.000083 
.000084 
.000100 
.000183 
.000267 
.000400 
.000800 
.001566 
.001834 
.001466 
.001267 
.001400 
.001367 
.001466 
.001500 
.001567 
.001767 
.001566 
.002100 
.001934 
.002400 
.002238 
.002267 
.002838 

: 004834 

.005068 

.0066 

.0067 

.0100 

.0233 

.0167 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

IniHal  load. 

1 

I 

Elaatio  limit.                   j 

1 

TensUe  strength. 

.-«- 

General  eumnuirff. 

TensUe  strength  per  square  inoh  of  original  seotUm pounds..  106,480 

Elastio  limit  per  square  inch  of  original  seotion do 65^000 

Elongation  per  inch  after  rupture.  Inoh..    0.1900 

Elongation  per  inch  under  attain  at  elastic  limit do  ...  .001707 

Seduction  in  diameter  at  point  of  rapture do 134 

Reduction  in  area  alter  rupture,  per  centum  of  original  section 39.2 

Position  of  rupture l".16fhMnseek 

Character  of  oroken  surface silky  center;  granularat  mrcumfrrenee 

Elongation  of  inch  sections ".20*.  ".19,  ".U 


^O^TLcTt/fj^eeLJS.J^.Jdi/Ze 


(3i>c^uS'  d/t^tS^  j:*z:^t^ 


1^^ 


H  Ex  No  16  50, 1. 
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OASOBJSGK  Bnra. 

No.  2843. 
Marks,  ^•f??* 
Diameter,  ".664. 
Sectional  area,  .26  square  inch. 
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Applied  loads. 


ToUd. 


Persmuure 
inon. 


Eloncatioii 


cataoi 
moh. 


SacoeflsSve 
elonffBtioi 
periDOh. 


Peniuuient 
set. 


SucodBsiye 
permanent 


Kemarke. 


Pound». 
250 
1.260 
2.600 
3.760 
5,000 
0,250 
7,500 
8,760 
10,000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12^250 
12,500 
12,750 
13,000 
13,250 
13,500 
13.760 
14,000 
14,500 
15,000 
15,500 
16.000 
18,500 
17,000 
17,600 
18,000 
18,500 
10.000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
23,500 
23,  MO 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35.000 
40,000 
41.000 
42,000 
43.000 
44.000 
45,000 
40.000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
58,000 
54,000 
66,000 
66,000 
68.000 
00,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,0(>0 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
04,000 
95,76U 


Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000967 
.001100 
.001267 
.001300 
.001333 
.001367 
. 001433 
.001500 
.601533 
.001567 
.001600 
.001767 
.002900 
.003600 
.004267 
.005000 
.005867 
.006333 
.007400 
.009000 
.010833 
.012500 
.014133 
.016333 
.018333 
.020333 
.  0r2667 
.  025167 
.027700 
.030100 
.033733 
.037233 
.041333 
.045667 
.0533 
.0633 
.0700 
.0867 
.1333 


Inch. 
0. 

.000138 
.000167 
.000167 
.000166 
.000167 
.000167 
.000133 
.000167 
.000033 
.000033 
.000034 
.000066 
.000067 
.000033 
.000034 
.000033 
.000167 
.001133 
.000700 
.000667 
.000733 
.000867 
.000066 
.000867 
.001600 
.001833 
.001067 
.001633 
.002200 
.002000 
.002000 
.002334 
.002500 
.002533 
.002700 
. 003333 
.003500 
.004100 
.004334 
.007633 
.0100 
.0067 
.0167 
.0466 


Inch. 


0. 
0. 
0. 

't 

0. 
0. 


Inch, 


Initial  lead. 


BlaatleUmlt 


Tensile  strength. 


General  eumvMry. 

TensOe  strength  per  square  inch  of  original  section pounds..    06,760 

Elastic  limit  per  sqaare  inch  of  oriKinal  section do  ...    48.000 

£lun|^tion  per  incn  after  rapture Inch..    0.2000 

KtoDi^ation  per  inch  under  strain  at  elastic  limit do C0I60O 

Reduction  in  diameter  at  point  of  rupture do 134 

BtHluction  in  area  after  rapture,  per  centum  of  original  section 41.9 

Po:)itionof  rupture 1".47  from  neck 

Cbaracter  of  broken  surface silky 

^ongation  of  inch  sections t,,-M ".17,  ".31»,.12 

p.  Ex.  16^ 38 
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No.  2844. 
Marks,  i^£g» 
Diameter,  ".664. 
Sectional  area,  .25  sqaafe  inch. 


Applied  loadB. 

Elongation 
per  Inch. 

SocoesaiTe 
elongation 
per  inch. 

Permanent 
set 

BnoceaaiTe 

permanent 

set. 

TotaL 

Per  Moare 
inoli. 

Aemarka. 

Pounds. 
250 
1,250 
2.500 
3.750 
6.000 
6.250 
7.600 
8.750 
10.000 
10,250 
10,500 
10,750 
11,000 
11.850 
11,500 
11,750 
12.000 
12.250 
12.600 
12,750 
13,000 
13,250 
18.500 
13.760 
14,000 
14,250 
14.500 
14,750 
16,000 
15,500 
16.000 
16,600 
17,000 
17,500 
18,  (HK) 
18,600 
10,000 
19,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22.500 
23.  OuO 
23.500 
24,000 
24,500 
24,800 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
2. .000 
30,000 
85.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.  OW 
52.000 
63,000 
54.000 
63,000 
56,000 
67.000 
58,000 
69,000 
60,  OiiO 
62,000 
64,000 
66,000 
68.000 
70.JOOO 
72  000 
74,000 
76,000 
78.000 
80,000 
82,000 
81,000 
66.000 
88,000 
90,000 
92.000 
94.000 
OU.  0  )0 
98,000 
99,200 

Inch, 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000967 
.001100 
.001267 
.001300 
.001333 
.001367 
.001438 
.001467 
.001500 
.001633 
.001667 
.001600 
.001633 
.001700 
.001767 
.002867 
.003467 
.004300 
.005138 
.003733 
.006633 
.007333 
.008167 
.000867 
.Oll.'JOO 
.  013:r33 
.015000 
.017067 
.  OlMMM 
.021000 
.023167 
.02S600 
.027900 
.03U700 
.0J4500 
.  03S:K{3 
.041813 
.045033 

.  o:>33 

.0000 
.0700 
.0867 
.1233 

InOi. 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000133 
.000167 
.  000033 
.000033 
.000034 
.000».66 
.00001*4 
.000033 
.00  033 
.000034 

.oooo:i3 

.000033 

.000067 

.000067 

.001100 

.00(1600 

.000833 

.000833 

.000600 

.000900 

.000700 

.000834 

.001700 

.001633 

.001833 

.001667 

.00J667 

.001833 

.001500 

.002167 

.  0^2433 

.002300 

.  002800 

.003800 

.  00.i^33 

.  00.'»500 

.004100 

.  0O7;i67 

.0067 

.0100 

.0167 

.0366 

Inch, 
0. 

0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initialload. 

1 

1 

1 

1 

1 

1 

Elastic  limit.                 ' 

1 

1 

1 

1 

1 

' 

1 

1 

1 

1 

1 

1 

General  Bummary, 

TenMle  fitrcDfi^h  ppr  square  inch  of  orlsinal  section ponnds..   fSL^* 

Elastic  limit  per  squnrp inch  of  orifdnalseotion , do il'^ 

Elon  (!  at  ion  ptr  inch  after  rupture inch..    9.T:i 

Eloncation  iM*r  inch  nnd«  r  otmin  at  elastic  limit do M^ 

Kerluctiiin  in  diameter  at  point  of  ruptaie  do »-* 

Kednct  ion  in  area  alter  rupture,  per  centum  of  original  aeotion ?•  • 

position  ot  rupture  1".7  froa  wck 

Cbarartor  of  broken  surface si'kT 

tSlongationofinohaeotioQs Ml,  ".aS*,'.!* 


TESTS  OF   IRON,   8TBEL,   AND   OTHER  MATEBIALa 

No.  2845. 
Marks,  "#,'g" 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
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Applied  lo«da. 


Total 


1.280 
2.600 
8,760 
5.000 
e.2S0 
7,600 

10,  Od* 
10.250 
10,600 
10.730 
11,000 
11.260 
11,500 
11,750 
12.000 
12,250 
12,500 
12,750 
13,000 
13.250 
13.500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
U500 
16.000 
10,500 
17,000 
17,500 
18,000 
18,500 
liLOOO 
19^500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
24,520 


Persoaare 

iDOll. 


1.000 
5.000 
10,000 
16^000 
20,000 
25.000 
30,000 
35,000 
40,000 
41.000 
«1000 
43,00t 
44,000 
45.000 
40.000 
47,000 
48.000 
40.000 
60.000 
51,000 
52,000 
53,000 
64.000 
65.000 
60.000 
67.000 
58.000 
60.000 
60,000 
02,000 
04,000 
66.000 
68,000 
70,000 
72.000 
74.000 
76^000 
78,000 
8J,000 
82,000 
84,000 
86,000 
88.000 
»t,000 
02,000 
91,000 
06,000 
08,000 
08,080 


per  inoh. 


.0367 
.0667 
.0767 
.1000 
.1300 


Bnooeesire 
elongation 
per  inoh. 


Iwih. 

IfUh, 

». 

a 

.000138 

.000133 

.000300 

.000167 

.000133 

.000183 

.000600 

.000!67 

.000800 

.000200 

.tNM)067 

.000167 

.001133 

.000166 

.001300 

.000197 

.001333 

.000033 

.001400 

.000067 

.001467 

.000067 

.001533 

.000066 

.601667 

.000034 

.001600 

.000033 

.001633 

.000033 

.001633 

Ql 

.001667 

OOOflftA 

.001767 

.000100 

.001033 

.000166 

.002733 

.000800 

.003333 

000600 

.004067 

.000784 

.004767 

.000706 

.005567 

.000800 

.000067 

.000500 

.006067 

.000900 

.007767 

.000800 

.008567 

.000800 

.010233 

.001666 

.011833 

.001600 

.014400 

.002667 

.  015733 

.001338 

.017267 

.001534 

.010467 

.002200 

.021500 

002033 

.023000 

.002400 

.026100 

.002500 

.020100 

.003700 

.032233 

.003133 

.035567 

.003334 

.030400 

.003833 

.043733 

.004333 

.004034 
.006033 
.0100 
.0100 


Permanent 


Jndk. 
0. 
0. 
0. 
0. 

a 

0. 
0. 


SnoceaaiTe 

permanent 

set. 


JneJk. 


Bemarks. 


Initial  load 


limit 


Tenaile  strength. 


General  iummainf. 

M^r^."/.:  ■.::•:::.:::;::■..■.:■.."-■.■:■.■-■"■-"  '"» 

Tenwlo  strength  per  sqnar©  Inch  of  oriidBii  eectlon ponnds..    98.080 

EUuHo  limit  per  square  inch  of  original  eection r°v*    *®'f'* 

ElobgaliOD  per iocli  after  rupture inoh..    0.1738 

Elo:vation  ptr  loch  under  strain  at  elantlo  limit  -do 001667 

Esdooiioa  in  diameter  at  pointof  rupture................  -. do...       .134 

BedaeUoa  in  area  after  rupture,  per  oentum  of  original  section 41.0 

Posilion  wf  rupture l".00fromn(^k 

Character  of  broken  surfMO V.«il*.;;- .^ 

Elongation  of  inoh  sections ".a»*,".17,".W 
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TESTS   OF  IBON,    STEEL,    AMD   OTHEB   UATEIOAU. 


No.  2844. 
Marks,  "fig« 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loadA. 

Elon^tion 
permoh. 

SaooeMive 
elongation 
per  inoh. 

Permanent 
set 

SnoeeeaiTe 
aet. 

i 

TotaL 

Per  Mmare 

Bflnarki. 

Pounds. 
250 
1,250 
2,500 
3,750 
6.000 
6.250 
7,500 
8.750 
10.000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13. 250 
18.500 
13.760 
14, 000 
14,250 
14.500 
14,750 
16,000 
15,500 
16,000 
16,500 
17.000 
17.500 
18,0(10 
18,600 
10,000 
19.500 
20.000 
20,500 
21,000 
21,500 
22,000 
22.500 
23, 0«i0 
23.500 
21,000 
24.500 
24,800 

Pound*. 
1,000 
6.000 
10.000 
15.000 
20,000 
2>,000 
30,000 
35,000 
40.000 
41.000 
42,0<J0 
43,000 
44,000 
45,000 
46,000 
47,000 
48.0410 
49,000 
50,000 
51,000 
62,000 
63,0«0 
54,000 
65.000 
66,000 
67.000 
58,000 
69,000 
60.0110 
62,000 
64,000 
66,000 
68,000 

lojm 

72  000 
74,000 
76.000 
78.000 
80,000 
82,000 
84.000 
86.000 
88.000 
90,000 
92,  000 
94.000 
06, 0  10 
98.000 
99,200 

Inch, 
0. 

.000133 

.0003<»0 

.000407 

.000633 

.000800 

.000967 

.001100 

.001267 

.001300 

.001333 

.00«367 

.001438 

.001467 

.001500 

.001633 

.001667 

.001600 

.001633 

.001700 

.001767 

.002667 

.003467 

.004300 

.005133 

.005733 

.006633 

.007333 

.008167 

.009*7 

.011500 

.013333 

.015000 

.017067 

.  01JI.V00 

.021000 

.023167 

.02BC00 

.027900 

.03U700 

.0:J4600 

. 038333 

.041813 

. 046933 

.  0:)33 

.0600 

.0700 

.0867 

.1233 

Inch. 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000133 
.000167 
.000033 
.000033 
.000034 
.000(66 
.0000?4 
.000033 
.00  033 
.000034 
.000033 
.000033 
.000067 
.000067 
.001100 
.OOIKMN) 
.000833 
.000833 
.000600 
.000900 
.000700 
.000834 
.001700 
.001633 
.001833 
.001667 
.OOl'667 
.001833 
.001500 
.002167 
.  0i«2433 
.002300 
.002800 
.003800 
.  00J^33 
.003500 
.004100 
. 007367 
.0U67 
.0100 
.0167 
.0366 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Indk. 
0. 

Initial  load. 

( 

) 

1 

Xlaatie  limit 

1 

/ 

1 

» 

1 

1 

1 

1 

1 

General  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds.,  ft* 

Elastic  limit  per  sqnnrciDch  of  original  section do....  Si"* 

Elongation  per  fncn  after  mptnre  inrh..  ^^ 

Eloneation  p<*r  inch  nnd«  r  Mra^n  at  elastic  limit do W^ 

Kednctiun  in  diameter  at  point  of  rnptnie  do...-       '^ 

Kednction  in  area  after  mpture,  per  centum  of  original  section ^• 

Position  ot  rupture  l".7lroo>w<^ 

Character  of  broken  surface ri'^T 

l^longationoflnohaeotiona ".ll^MS*.  -^ 


TESTS  OF   IRON,    STEEL,    AND  OTHER  BiATERIALS. 
No.  2896, 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 
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ApiiUed  loAds. 


ToUL 


Peraqnaze 


eraqni 
Inon. 


Blonsfttion 
per  Inoh. 


SacoMBlTe 
elongation 
per  inoh. 


Permanent 
aet. 


SaoceaaiTe 
permanent 


Remarks. 


FoundM. 
280 
1.2S0 
2.600 
3,7»0 
5,000 
0.250 
7,500 
8.750 
10.000 
11.2jO 
12,500 
12.750 
13,000 
13.250 
13,600 
13.760 
14.000 
14.250 
14^600 
14.750 
15,000 
16,600 
10,000 
10.600 
17.000 
17,500 
18,000 
18.500 
ltf.000 
10,600 
20.000 
20,500 
21,000 
21.500 
22,000 
22.500 
23.000 
23,600 
24.000 
24.500 
25.000 
26.600 
36,000 
26.600 
27,000 
27,200 


Poundt, 
1.000 
6,000 
10.000 
16^000 
20.000 
26,000 
30.000 
35,000 
40.000 
46.000 
50.000 
51,000 
62.000 
63.000 
54,000 
66.000 
50,000 
57,000 
58.000 
50.000 
60.000 
62,000 
04.000 
60.000 
08,000 
70.000 
72,000 
74,000 
70^000 
78.000 
80.000 
82.000 
84,000 
86.000 
88,000 
00,000 
92,000 
94,000 
96.000 
98,000 
100,000 
102.000 
104.000 
106,000 
108,000 
109,160 


0. 
.000167 


.000500 
.000067 


.001000 
.001167 
.001333 
.001500 
.001667 
.001067 
.001700 
.001767 
001833 
.001900 
.001933 
.002067 
.002367 
.002700 
.003167 
.004033 
.005267 


.007933 
.009:)07 
.010833 
.012333 
.013833 
.013667 
.017233 
.  019167 
.020867 
.023000 
.024933 
.027367 
.029600 
.082667 
.034a{3 


.043167 

.0467 

.0567 

.0633 

.0783 

.1000 


IndL 

0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 

0. 


.000067 
.000006 
.000067 
.000032 
.000134 
.000300 


.001234 
.001338 
.001333 
.001434 
.001466 
.001500 
.001500 

.ooiaM 

.001506 

.001934 

.001700 

. 002133 

. 001933 

.002434 

.002433 

.002867 

.002166 

.002700 

.004634 

.003533 

.0100 

.0066 

.0100 

.0267 


0. 

0. 

0. 

0. 

0. 

0.   • 

0. 

0. 

0. 


Inch. 


Initial  load. 


Blaotio  limit. 


Tanaile  atrength. 


Otneral  summary. 

Tensile  •t'ons^h  per  aqaaie  inch  of  origiital  section pounda..  109,100 

Slaatlc  limit  per  ftonaro  inch  of  original  aection do 5(^000 

ISoiMEatlon  per  inon  aftermptnre inch..    0,1367 

Elcmgstion  per  inch  under  strain  at  elaatlo  limit do 001933 

Redaction  in  diameter  at  point  of  rupture  do 094 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30. 6 

Poeition  of  rupture 1".00  from  neck 

Charaeter  of  broken  aur&oe gnnular;  ailky  center 

^Bloogatfonofinohaeotions - ".08, ''.28*,  "08 
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TESTS   OF   IRON,    STEEL.    AND   OTHER   MATERIALS. 


No.  2895. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  lo«da. 


TotaL 


Persaiiare 
incn. 


Elonsation 
permch. 


Saccewive 
eloDeation 
perinoh. 


Pemuuieiit 


SncoeMlTO 

pemianeiit 

set. 


Pound*. 
250 
1.250 
2,500 
3,750 
5,000 
6,230 
7,600 
a  750 
10,000 
11,250 
12,500 
12.  750 
13,000 
13,250 
13,600 
13,750 
14,000 
14,250 
14.500 
14,750 
15,000 
13,250 
15,500 
15,750 
16,000 
10,250 
10,500 
17,000 
17,500 
18.000 
18,500 
19,000 
10.500 
20,000 
20, 500 
21,000 
21.500 
22,000 
22,500 
23,000 
23.500 
24,000 
24, 500 
25,000 
25, 500 
26,000 
26,500 
27,000 
27,500 
27.670 


P<mnd$, 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45.000 
50,000 
51,000 
52,000 
63,000 
54,000 
55.000 
66,000 
57,000 
.58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
02,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
10R,000 
110.000 
110,680 


Inch, 
0. 
000138 
.000300 
.000467 
.000633 
.000800 
.000967 
.001133 
.001300 
.001433 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001867 
.001933 
.001967 
.002033 
.002067 
.002133 


.002500 
.002767 
.003067 
.003667 
.005000 
.006467 


.009667 
.011367 
.013000 
.  014700 
.016533 
.018238 
.030433 


.027067 

.029738 

.032700 

.036000 

.  039333 

.042900 

.047500 

.0567 

.0633 

.0800 

.1000 


Inch, 
0. 

.000183 
.000167 
.000167 
.000160 
.000167 
.000167 
.000166 
.000167 
.000133 
.000200 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000034 
.000066 
.000034 
.000066 
.000200 
.000167 
.000267 
.000300 
.000600 
.001333 
.001467 
.001566 
.001634 
.001700 
.  0U1633 
.001700 
.001833 
.001700 
.002200 
.002167 
.  002233 
.  002234 
.002666 
.002967 
.003300 
.003333 
.003567 
.004600 
.0092 
.0066 
.0167 
.0200 


J«mA. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  lottL 


ElMttoUmit 


Tensile  strangtli. 


General  eummary. 

Tensile  strength  per  Bqaaro  inch  of  original  section pouiKb  •  11^^ 

Elastic  limit  per  square  inch  of  origiDal  section do...-  ^l^ 

Elongation  per  inch  after  niptnro inch..  •-'^^ 

Elongation  per  inch  under  strain  at  elastic  limit do  ..  '^-^^ 

Kedijctionin  diameter  at  point  of  rupture do  ...     ;■* 

Keduction  in  area  after  rupture,  per  centum  of  original  section ^'l 

PuMtionof  rnptnre l»*.85ftfflBS«' 

Character  of  broken  surface gxamdar;  ul^T^^fi 

Eloztgatipo  of  U)c)i9ecaoii9  „.,.., ,..,.,..,,,..., , •....MOi"-^'  ■" 


TESTS  OF  ISON,    STEEL,    AND   OTHEB   MATERIALS. 

No.  2969. 
Marks,  "«i^^ 
Diameter,  ".664. 
Sectional  area,  .26  sqnace  inch. 
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Applied  loads. 


TotoL 


FoundM. 
250 
1,260 
2,500 
8,750 
6,000 
6.250 
7,600 
8.70 
10,000 
11,250 
12.500 
12.750 
I3,0<i0 
13,260 
13,600 
13,760 
14.0U0 
14,260 
14,500 
14.750 
15,0(10 
15,600 
16.000 
10.600 

n.ouo 

17,500 
18.000 
]8,.')00 
19,000 
10,600 
20.000 
20,600 
21,000 
21.600 
22.000 
22.6^0 
23.000 
23,500 
21000 
24.600 
25.000 
25.600 
26.  COO 
26.380 


Per  Hqnare 
inch. 


PoundJi, 
1.000 
6,000 
10.000 
16.000 
20.000 
25,000 
30.000 
35,000 
40,000 
45.000 
60.000 
61,  COO 
62.000 
53,000 
64.000 
65.000 
56.000 
67.000 
58,000 
59,000 
60,000 
62.000 
64.000 
66.000 
OH.  000 
70  000 
72.01)0 
74.000 
76,000 
78,  COO 
80,000 
82.000 
84.000 
86,000 
88.000 
00.000 
92, 0<)0 
0«,000 
96,000 
98  000 
100  000 
102. 000 
104.000 
105.620 


Elongation 
per  inob. 


0. 

.000188 
.000300 
.000467 
.000633 
.000833 
.001000 
.001200 
.  001367 
.001533 
.00)700 
.001767 
.001000 
. 002067 
.002467 
.003833 
.  00  <3  33 
.00:t7.'t3 
.004467 
.OO.-iOOO 
.  O0'V707 
. 007333 
.008067 
.010000 
.011400 
.  0130;i3 
.014667 
.010.133 
.018000 
.019807 
.021667 
.  0237.^3 
.02fi000 
.  028:133 
.03!  033 
.  a33ti67 
.036^67 
.040000 
.0433 
.0467 
.0567 
.0633 
.0767 
.1067 


Sncoessive 
elongation 
per  inch. 


Inch, 
0. 

.000133 
.000167 
.000167 
.000166 
.000200 
.000167 
.000200 
.000167 
.0U0166 
.000167 
.000007 
.000133 
.000167 
.000400 
.00(>366 
.OOiU-iOO 
.000400 
.  00urJ4 
.  000533 
.000767 
.  001569 
. 001334 
.0(H333 
.001400 
.001633 
.  0016.34 
.001666 
.001067 
.001867 
.001800 
.002066 
.  002267 
.  002.333 
. OOitOO 
.  (>02634 
.001000 
. 003J33 
.0033 
.0031 
.0100 
.0066 
.  0134 


Permanent 


IfUdL 
0. 
0. 
0. 

0. 
0. 
0. 
0. 


Saooeaaive 

permanent 

set. 


Inch 


Bemarke. 


Initial  load. 


Elaatio  limit 


Tensile  strength.  ^ 


General  eummary. 

TenMIe  atrenzth  per  nqnaro  inch  of  original  section  pounds..  105.520 

Elastic  limit  per  soaare  inch  of  original  section do —    61,000 

Bloneation  ptTincn  after  rapture    inch..    0.1533 

£lon2Btion  per  inch  nnderstrain  at  cLtAtlo  limit do  ...  .001767 

IU*duci  ion  in  diameter  at  point  of  rupture   do...        .094 

Kedootion  in  aiva  after  rupture,  per  centum  of  original  section 80.6 

Position  of  rupture        % .1".  12  from  neck 

Character  of  broken  surface granular;  nilky  center 

Stongation  of  Inch  sections ".1»*  ".17,  ".10 


600  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

SPIHDLB  FOBOIKO. 

Diameter,  12".5. 

^o.  3199. 

Marks,  ^?;f^ 

Diameter,  ^'.564. 

Sectional  area,  .25  sqoare  inch. 


Appn«A  lotia*. 

PfinouiHii 

•et. 

p^nnaitnit 

cet. 

1 

TtfteL 

1 

Poundt, 

260 

1.260 

2,600 

8,760 

6.000 

6,260 

7,600 

8.760 

10,000 

11,250 

12,600 

12,760 

as? 

13.600 
18,750 
14,000 
14,260 
14,600 
14,750 
15.000 
16,600 
16.000 
16,600 
17,000 
17,600 
18,000 
18.600 
19,000 
19.500 
20.000 
20,600 
21,000 
21,500 
22,000 
22,600 
23,000 
23,600 
28,600 

P9und$. 
1,000 
6,000 
10,000 
15.000 
20.000 
26,000 
80,000 
35.000 
40,000 
45.000 
50.000 
51,000 
52,000 
53,000 
54.000 
65,000 
56,000 
67,000 
58.000 
69.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82.000 
84,000 
86.000 
88,000 
90,000 
92,000 
94.000 
94,400 

Inch, 
0. 

.000167 
.000338 

.000500 

.000667 

.000838 

.001000 

.001167 

.001383 

.001600 

.001667 

.001738 

.002600 

.004867 

.006000 

.006900 

.007900 

.008667 

.009533 

.010388 

.  011338 

.013333 

.  015233 

.017500 

.019567 

.02IP33 

.024500 

.026867 

.029833 

.032833 

.  036467 

.040567 

.045467 

.0600 

.0667 

.0667 

.0767 

.1088 

.1267 

IfUh, 

0. 

.000167 
.000166 
.000167 
.000167 
.000160 
.000167 
.000167 
.000166 
.000167 
.000167 
.000066 
.000867 
.002267 
.001183 
.000900 
.001000 
.000667 
.000966 
.000800 
.001000 
.002000 
.001900 
.002267 
.002067 
.002266 
.002667 
.002367 
.002966 
.003000 
.003634 
.004100 
.004900 
.004638 
.0067 
.0100 
.0100 
.0266 
.0234 

'inch, 
0. 

Inch. 
0. 

initiiakiia. 

ElMtleUnlt 

Tensile  strength. 

General  tummarjf. 

Specific  grsTity """   "liP 

TeneUeBtrengthpersqaM^inohoforiii'na^  l^mnds..   ^^^ 

Elastic  limit  per  square  inch  of  originJa  section «%•  '  J  i63 

Elonpatlon  per  inch  after  rupture   •»<"*•   ojira 

BlonRStion  per  inch  under  strain  at  elastic  limit «J ^ 

Redaction  in  diameter  at  point  of  rupture **''•••     rj 

Re<luotion  in  area  after  rapture,  per  centum  of  original  section iV  J2  ft«oi  n*^ 

Character  of  Droken  surfaoel!g»nuii.  nldil^    froma'daU  spot  i^  the  cirouniforwcs.    Op* 

cracks  in  sorfiMse  of  stem.                                                                                                „  .^  mm\  '^ 
BUmgaUon  of  inch  ■ections **• 


TESTS  OF   IBON,    STEEL,    AND   OTHER   liATEBIALS. 


001 


liTo.  3200. 
Marks,  "?;g^ 
Diameter, /'.564. 
Sectional  area,  .25  square  inch. 


?;?g^ 

Snooeasire 
elongation 
per  Inch. 

Permanent 
set. 

SnoceaeWe 

permanent 

■et. 

Bemarks. 

ToUL 

Per  flqnjtfe 

PMItMffl. 

250 
1,250 
2,500 
8.750 
6.000 
6,260 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13.000 
13,250 
1.1.500 
13,750 
14.000 
14,250 
14,500 
14,750 
16,000 
15^500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
10,000 
19,500 
20,000 
20.500 
21,000 
21,500 
22.000 
22,600 
23,000 
23,500 
24.000 
24,600 
25,000 
25,160 

Pound§. 
1.000 
6,000 
10.000 
15,000 
20,000 
26,000 
80,000 
35,000 
40,000 
45.000 
60,000 
61,000 
62,000 
53.000 
54,000 
65.000 
56^000 
67,000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
88.000 
88,000 
90.000 
92,000 
04,000 
96,000 
98,000 
100,000 
100,600 

JiMlk. 
0. 

.006188 
.000300 
.000467 
.000667 
.000883 
.001000 
.001167 
.001333 
.001600 
.001667 
.001700 
.001733 
.001767 
.001807 
.001900 
.002000 
.002183 
.004033 
.004900 
.006167 
.007667 
.009138 

.013333 

.015238 

.017333 

.010US7 

.021200 

.023567 

.026033 

.028700 

.031500 

.034667 

.038667 

.042500 

.0467 

.0533 

.0600 

.0700 

.0967 

.1200 

Inch, 
0. 

.000138 
.000167 
.000167 
.000200 
.000106 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000088 
.000034 
.000100 
.000033 
.000100 
.000133 
.001900 
.000867 
.001267 
.001400 
.002166 
.001600 
.002000 
.001900 
.002100 
.001834 
.002033 
.002367 
.002466 

.002800 

.  003167 

.004000 

.003833 

.0042 

.0086 

.0067 

.0100 

.0267 

.0233 

Inch, 
0. 

a 

0. 
0. 
0. 
0. 

a 

0. 
0. 

Inek, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 



General  eummaf^. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  100,600 

Slastiolimitpersonare  inch  of  original  section  do —    65.000 

Klongatlon  per  incn  after  rapture inch..    0.1333 

IClongatioD  per  inch  under  strain  at  elastic  limit do 001900 

Seduction  in  diameter  at  point  of  rupture do 044 

Reduction  in  area  after  rupture,  per  centum  of  original  section 15.0 

Position  of  rupture ".75  from  nock 

Character  of  broken  surfisoe.. granular,  radiating  from  a  dull  spot  at  the  circumference.    Opened  cracks 

in  surface  of  stem. 
Elongation  of  inch  aeotiona .- ^ - "11,  ".15,  ".14* 


602  TESTS  OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3201. 

Marks,  ^%^^^ 

Diameter,  ''.564. 

Sectional  area,  .25  sqoare  inch. 


Applied  loftdB. 

V1/k«i<vat1mi 

SnooeMlYe 
elongation 
per  inch. 

Wit. 

Saeceaslye 
set. 

Total. 

Pernqoftre 
inch. 

per  inch. 

Pounds. 

260 

1,250 

i^,500 

3,750 

6,000 

0,250 

7.500 

8,750 

10,000 

11,  250 

12,500 

12,750 

13,000 

13,  250 

13,500 

13,  750 
14,000 
14,250 
14.500 

14,  750 
15,000 
15,500 
10,000 
16,500 
17,000 
17,500 
18, 000 
18,500 
19.000 
19,500 
20. 000 
20,500 
21,0i)0 
21, 600 
22, 000 
22.500 
23,000 
23.500 
23,920 

Pounds. 
1,000 
5.000 
10.000 
15,000 
20.000 
25.000 
30,000 
35.000 
40.000 
45,0l0 
50,000 
51,000 
52,000 
53,0  JO 
64.000 
65,000 
56.000 
57, 000 
68.000 
69.000 
60,000 
62, 000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
95,680 

Inch. 

a 

.000133 
.000300 
.000167 
.000G33 
.000800 
.000907 

.ooins 

.001300 

.001500 

. 001767 

.(01833 

.002667 

.00:900 

.  005107 

.0)iJOOO 

. 007400 

.008000 

.0083(57 

.  009333 

.010333 

.012000 

.014167 

.016000 

.018167 

.020333 

.022700 

.  025167 

.027667 

.030667 

.034500 

.037667 

.041567 

.046600 

.0533 

.0600 

.0700 

.0833 

.1307 

Inch. 
0. 
.000133 

.000107 

.000107 

.0.0160 

.000107 

.000107 

.000160 

.000107 

.000200 

.000267 

.000060 

.000834 

.001233 

.001207 

.000833 

.001400 

.000000 

.000307 

.000960 

.001000 

.001667 

.002107 

.001833 

.002167 

.002106 

.002367 

.00*2467 

.002500 

.003000 

.003833 

.003167 

.003900 

.004933 

.0008 

.0007 

.0100 

.0188 

.0634 

IneK 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 

Inch, 

Initial  load. 

............ 

Slastio  limit 

General  tumtnary. 


9S.a8> 

Slow 

0.18S 
.1J4 


Tensile  stmnf^h  per  square  inob  of  original  aeotion ;. ponnds.. 

Elastic  limit  per  pauare  Inch  of  ori^nal section do  ... 

Elongation  per  incb  after  mpture inch.. 

Elongation  per  inch  nmler  strain  nt  alastic  limit do  .. 

Keduction  in  diameter  at  point  of  mptnre do — 

Redaction  In  area  after  rapture,  per  centum  of  original  section ^i'' 

Position  of  rupture r'ttomn*** 

Character  of  broken  surface,  .silky,  00  per  cent ;  granular,  40  per  oeot    Opened  eraoks  in  sari^  « 

stem.  .. 

Elongation  of  inch  sections ".20*,M7."« 


TESTS   OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 
KBW  SPINDLB  POBGINO. 

No.  3241. 
Marks,  ^^fif'* 
Diameter,  ".664. 
Sectional. area,  .25  square  inch. 


603 


Elon^tion 
per  inch. 

SncceMlve 
iloDa:ation 
per  Inob. 

Permanent 
aet. 

Sucoewiive 

permanent 

set. 

Bemarks. 

Total. 

Per  Bqaare 
Inch. 

250 
1,250 
2,6C0 
8.750 
6,000 
6^250 
7.500 
8.7:>0 
10.000 
11,250 
12,600 
12.750 
13.000 
13,250 
13,600 
13,750 
11.000 
14.2.10 
14,500 
14.760 
15,000 
15,500 
16.000 
16,500 
17,000 
17,500 
18.000 
18,600 
19.000 
19.500 
20.000 
20.500 
21,000 
21,500 
22.000 
22,600 
23,000 
23.600 
24.000 
24.600 
25.000 
25,460 

Poundt. 
1.000 
5.000 
10,000 
15.000 
20.000 
26,000 
30,000 
35.000 
40,000 
45,000 
60,000 
61,000 
62,  WJO 
63,000 
64,000 
53,0C0 
66.000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
70.000 
78.000 
80.  (NX) 
82,000 
84,000 
86,000 
88.000 
90.000 
92,000 
94.000 
96,000 
98.000 
100.000 
101,840 

Inek. 
0. 

.000133 
.000300 
.000467 
.000633 
.000833 
.000967 
.001133 
.001300 
.001500 
.001733 
.001800 
.001867 
.001907 
.003000 
.004000 
.005000 
.005067 
.  01»6367 
.007000 
.007900 
.009700 
.011333 
.012667 
.014333 
.016667 
.018667 
.019667 
.021333 
.023733 
.026333 
.029000 
.031400 
.034667 
.037833 
.041167 
.0467 
.0500 
.0567 
.0667 
.0800 
.1233 

Inch, 
0. 

.ooom 

.000167 

.000107 

.000166 

.000200 

.000134 

.000166 

. C00167 

.000-200 

.000233 

.000067 

.000007 

.000100 

.001033 

.001000 

.001000 

.  0O0C67 

.000700 

.000633 

.010900 

.001800 

.001033 

.001334 

.001666 

.002334 

.002000 

.001000 

.001666 

.002400 

.002600 

.002667 

.002100 

.003207 

.003166 

.003334 

.005533 

.0033 

.0067 

.0100 

.0133 

.0433 

Inch, 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaaUo  limit. 

Tendle  atrength. 

• 

. 

General  eummary, 

Teunile  atren^th  per  sqoare  inch  uf  original  secti  n ponnd«..  101,840 

Klasiio  limit  per  aqnare  inch  or  originulaection •, • do 62.000 

Elongation  per  incli  after  rupture    inch..    0.1H67 

Elongation  per  Inch  under  strain  at  elastic  limit do 001867 

Redaotion  in  diameter  at  point  of  rupture    do 124 

Reduction  in  area  after  rupture,  per  centum  of  original  section 89.2 

Position  of  rupture    l^.tO  from  neck 

Character  of  broken  snifSftce silky,  60  per  cent. ;  granular,  40  por  cent, 

AoDcatlonofinchaeoUoas ".13,  ".30  *, 'MS 
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TESTS   OF  ntON,   STEEL,  AND   OTHEE   MATEHIAIiS. 


Marks,  "g§' 

Diameter,  ".€64 

Sectional  area,  .25  sqaare  inch. 


No.  3242. 


AppUedloadB. 

Elooxation 

Snocesslve 

Pemument 
set. 

SnocessiTe 

permanent 

set 

ItBlTiWlC*- 

TotaL 

Persoiiare 
inch. 

PoundM. 
250 

1,250 
2,600 
8,750 
5,000 
6,250 
7,600 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,25U 
13,500 
18,750 
14,000 
14.260 
14,500 
14,750 
15.000 
15.250 
15^500 
15,750 
16,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19,000 
19,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27.000 
27.020 

Poundi, 
1.000 
6,000 
10.000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60.000 
61.000 
62,000 
63,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78^000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
90,000 
98,000 
100.000 
102,000 
104,000 
106,000 
108,000 
108,080 

Inch, 
0. 

.000167 
.000333 
.000500 
.000067 
.000833 
.001000 
.001167 
.001333 
.001500 
.  001733 
.001767 
.001800 
.001833 
.001867 
.001900 
.001933 
.001967 
.002067 
.002133 
.002233 
.003267 
.004400 
.005000 
.005833 
.007833 
.009207 
.010567 
.012067 
.013667 
.  015200 
.017000 
.018667 
.  020567 
.022667 
.024833 
.027167 
.029r)00 
.  032367 
.035500 
.039000 
.044000 
.047667 
.0567 
.0633 
.0700 
.1033 
.1167 

IndL 
0. 

.000167 

.000106 

.000167 

.000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.  000233 

.000034 

.000033 

.000033 

.000034 

.000033 

.000033 

.000034 

.000100 

.000066 

.000100 

.001034 

.001133 

.000600 

.000833* 

.002000 

.001434 

.001300 

.001500 

.001600 

.001533 

.001800 

.001667 

.001900 

.002100 

.002166 

.002334 

.002333 

.002867 

.003133 

.003500 

.005000 

.003667 

.009033 

.0060 

.0067 

.0333 

.0134 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 

Inch. 
0. 

BlMtioUmit 
TenailestrengtiL 

^ 



"^ 

Chneral  summary. 

Tensile  Atrenj^h  per  gqnare  inch  of  oriirinal  flection poonds..  ^^^ 

Elastic  limit  per  sanare  inch  of  original  section do....   57.OTJ 

Elongation  per  incn  after  ruptnre.., inch..   J^Jg 

Elongation  per  inch  nnder  strain  at  clastic  limit do  ...  •*''''*: 

Redaction  in  diameter  at  point  of  mpture do —      •*** 

Beduction  in  area  after  mptore,  per  oentnm  of  original  section **'l 

PosiUon  of  mptnre l".20ftwnDeci 

Character  of  broken  snrfiMe iLL-J'^Ti 

Elongation  of  inch  aeoUons ".85*.  "1^  "J' 
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No.  3243. 


Marks,  "Sm' 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  k»ds. 

Elongation 
permoh. 

Sacoeeeiro 
per  Inch. 

Permanent 
■et. 

SnooeesiTe 

permanent 

set. 

Bemarks. 

TotaL 

Per  square 
WtAt 

Pounds, 
260 
1,250 
2;  600 
3,750 
6.000 
6,250 
7,600 
8,750 
10,000 
11,230 
12,500 
12,750 
13,000 
13,260 
13,600 
13.750 
14.000 
14.250 
14»500 
14,750 
IS.  000 
15,600 
18,000 
16,600 
17,000 
17.600 
18,000 
18.600 
19.000 
19,500 
20.000 
20.500 
21,000 
21.600 
22,000 
22.600 
23,000 
23,600 
24,000 
24,500 
25.000 
25.600 
26,000 
26^600 
27,000 
27,020 

Pounda, 
1,008 
6.000 
10,000 
16.000 
20,000 
26,000 
80,000 
36,000 
40,000 
45,000 
60,000 
61,000 
52^000 
63,000 
64.000 
65.000 
66,000 
57,000 
68,000 
60,000 
00^000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
8%  000 
84.000 
86,000 
88.000 
90.000 
92.000 
94.000 
96,000 
98,000 
100.000 
102L000 
104,000 
106,000 
108.000 
108,080 

JiMlk. 
0. 

.000167 
.000333 
.000500 
.000700 
.000833 
.001000 
.001167 
.001333 
.001500 
.001700 
.001767 
.001800 
.001867 
.oolono 
.001933 
.002000 
.003100 
.002200 
.002300 
.004333 
.OOS.'SOO 
.006838 
.008400 
.009667 
.011333 
.012667 
.014067 
.015667 
.017333 
.019000 
.020900 
.02J000 
.025067 
.027333 
.029833 
.032667 
.033833 
.039667 
.043333 
.048333 
.0533 
.0633 
.0733 
.1067 
.1300 

Inch. 
0. 

.000107 
.000106 
.000167 
.000200 
.000133 
.000107 
.000167 
.000166 
.000167 
.000200 
.000067 
.000038 
.000067 
.000033 
.000033 
.000067 
.000100 
.000100 
.000100 
.002038' 
.001167 
.001333 
.001567 
.001267 
.001660 
.001334 
.001400 
.001600 
.001666 
.001667 
.001900 
.002100 
.002067 
.002260 
.002500 
.002834 
.003166 
.003834 
.003666 
.005000 
.004967 
.0100 
.0100 
.0334 
.0233 

IfUh. 

0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Slastio  limit. 

"' 

Tensile  strength. 

1 

General  eummary. 

TensHe  strength  per  s<{Dare  inch  of  original  section pounds..  108,080 

Klaatlo  limit  per  fMmare  inch  of  original  section do —    56,000 

SloDKation  per  incli  after  rupture inch..    0.2000 

Elongation  per  inch  under  strain  at  elastic  limit do 002000 

Eednotion  in  diameter  at  point  of  rupture do 134 

Beductionin  area  after  rupture,  per  centum  of  original  section 41.0 

Position  of  raptaro l".85from  neck 

Character  of  Droken  surface silky 

Elongation  of  inch  seotiono 'M6,".30*, 'M4 


606  TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

SBCUEIKQ-PIN  soBonro. 

No.  2943. 

Marks/^V^ 
Diameter,  '^605.     ^ 
Sectional  area,  .20  square  inch. 


Applied  loads. 


Total. 


Per 
ind 


wraare 
Dcn. 


Elongation 
per  inch. 


Sncceesive 
elongation 
per  inch. 


Permanent 
set. 


Saooeseive 

pemmnent 

set. 


BflBiarlc& 


Povnds. 
200 
1,000 
2,000 
3,000 
4,000 
0,000 
6,000 
7,000 
8.000 
9,000 
10,010 
ILOOO 
11,200 
11,400 
11,600 
11,800 
12.U00 
12.200 
12,400 
ia»600 
12,800 
13,000 
18,200 
13,400 
13,000 
13,800 
14.000 
14,200 
14,400 
14.600 
14,800 
15,000 
15,200 
16,600 
16,000 
16.400 
16,800 
17, 200 
17,600 
18,000 
1H.400 
18,800 
19,2\,0 
19,600 
20.000 
20.400 
20,800 
21,200 
21,600 
21,700 


Poutidf. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80.000 
35,000 
40.000 
45,000 
50,000 
.•^5,000 
56,000 
67.000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
67.000 
68,000 
60,000 
70,000 
71,000 
72,000 
73.000 
74.000 
75.000 
76,000 
78.000 
80.000 
82,000 
84.000 
86,000 
88  000 
90,000 
92.000 
94.  000 
96,000 
98,000 
100,000 
102, 000 
104,000 
106,000 
108^000 
108,500 


Inch. 
0. 

.000050 

.000150 

.000300 

.000450 

.000600 

.000753 

.000860 

.001100 

.001350 

.001500 

.001700 

.0017.50 

.001800 

.0018!^) 

.001850 

.001900 

.001050 

.002350 

.003160 

.003750 

.004550 

.005250 

.006050 

.006800 

.007500 

.008900 

.009550 

.  010000 

.011000 

.011000 

.  013000 

.014100 

.015700 

.017500 

.020050 

.022000 

.  024000 

.027000 

.029050 

.032000 

.033250 

.039100 

.043400 

.048500 

.0526 

.0600 

.0800 

.1050 

.1500 


Inch, 

0. 

.000050 
.000100 
.000150 
.000150 
.0C0160 
.000150 
.000100 
.000150 
.000250 
.000150 
.000200 
.000050 
.000050 
.000050 

0. 

.000050 
.000050 
.000400 
.000750 
.000660 
.000800 
.000700 
.000800 
.000750 
.000700 
.001400 
.000050 
.000450 
.001000 
.000900 
.001100 
.001100 
.001600 
.001800 
.  002550 
.001950 
.002000 
.003000 
.  002050 
.002950 
.003250 
.003^50 
.004300 
.  005100 
.0040 
.0075 
.0200 
.0250 
.0450 


Inch. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 


Inek. 


Initial  load. 


Elaatie  limit. 


Tenaile  strength. 


General  summary. 

Speciflo  graTlty 7.83i8 

Tensile atrength  per  aquare inch  of  original  section pounds..  I^^US 

EloMticIimit  per  square  inch  of  original  section. do  ...    61JJJ 

Eloncation  per  inch  after  rupture      inch..    0.2210 

K1ong.itioD  per  inch  under  strain  at  elastic  limit do  ...  .0019M 

Beduction  indiamcterat  point  of  rupture    do 155 

Reduction  in  area  i^ter  rupture,  per  centum  of  original  section ^' 

Position  of  rupture 1".15  from  B«ek 

Character  of  broken  aurfaoe aUkr;  ffrannlar  at  dtoamfennc* 

Blongation of  inch sectioiit 717?..... ".r*,".!' 


TESTS   OF   IHON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2944. 

Marks/"  V" 

Diameter,  ".505. 

Sectional  area,  .20  square  iach. 


COT 


Applied  loads. 


Total. 


Per 
bicl 


square 
Dch. 


ElOD^tlon 
per  inch. 


SaocMsive 
elongation 
per  inch. 


Permanent 
set. 


SnooesslTe 

permanent 

set. 


Bemarks. 


Poundt. 

200 

1,000 

2.000 

3,000 

4,000 

5.000 

0,000 

7,000 

8  000 

0.000 

10, 01.0 

ll.O'fO 

11,200 

11,400 

11,600 

11,800 

12.000 

12.200 

12,400 

12,800 

12.  a  0 

13,000 

13,200 

13,4% 

13.600 

13,800 

14,000 

14,200 

14,400 

14.600 

li,8L0 

15,200 

15.600 

16,000 

16,  too 

16,800 

17,200 

17,600 

18.000 

1H,400 

18,600 

19.200 

10,600 

20.000 

20,400 

20,800 

2t200 

21.600 

21,700 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
2  >,  000 
30.000 
3.5. 0(»0 
40,000 
45.000 
60,000 
5.>.  000 
60,000 
57,  liOO 
58,000 
60,  0*0 
€0.000 
61.000 
62,000 
63.000 
6»,000 
65, 000 
66,000 
67.000 
68,000 
69,000 
70.000 
71,000 
72,000 
73,000 
74.000 
76.000 
78,000 
80,000 
8>.000 
84.000 
86.000 
8'<,000 
00,000 
02,000 
•4,000 
96,000 
0f3,000 
100,000 
102,000 
104,000 
106.000 
108,000 
108,600 


Jneh. 
D. 

.000050 
.000150 
.  OOOtOO 
.0006.M) 
.000700 


.001)50 
.001350 
.001500 
.001050 
.001000 
.001050 
.002000 
.002050 
.00->050 
.002100 
.002160 
.003000 
.004)00 
.004750 
.015600 
.006250 
.007100 
.007800 
.008550 
.009100 
.010250 
.0)1000 
.011P.M) 
.012950 
.014400 
.0165.-)0 

,mKiw 

.  0203.'JO 

.022650 

.024050 

.  027450 

.020fH)0 

.032800 

.035650 

.039650 

.044050 

.049300 

.05.'M) 

.OO.'M 

.0800 

.1100 

.1800 


Inch, 
0. 

.000050 
.000)00 
.000250 
.000150 
.000150 
.000250 
.000200 
.000200 
.000150 
. 000150 
.000250 
.000030 
.000050 
.000050 
0. 

.000050 
.000050 
.00)7.50 
.000*200 
.000650 
.O0O8.V> 
.000650 
.  0008.50 


.000750 
.000880 
.001850 
.000750 
.000850 
.001100 
.001450 
.00  J 150 
.OOlftOO 
.002000 
.002300 
.002300 
.002S00 
.002350 


.002850 
.004000 
.004400 


.0057 
.0100 
.0160 


Inetu 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 
a 


Jn^ 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


G&meral  nummary, 

Tensfle  strength  per  square  inch  of  oriffinal  section ponnds..  108,  .'^OO 

Elastic  limit  per  Boaare  inch  of  origins  section do  ...    61.00) 

BloD^ation  per  incn after  mptaro inch..    0.2I('0 

Elongation  per  inch  nnder  strain  at  elastic  limit do 002150 

Reiloction  in  diameter  at  point  of  mpture do 115 

Kedaction  iaareaafter  rupture,  per  oentam  of  original  section 40.3 

Position  of  niptnre 1".  17  from  npck 

Character  of  bmkensorface '.  ■•■  nilky 

EUngationofinchaeotioDS ".19  ".23* 


608  TESTS   OF  IBON|   STEEL,   AND   OTHER  MATEBIAL8. 

:So.  2819}. 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 


Applied  loads. 


Total. 


Per  square 


Brsqn 
incA. 


Elongi^tion 
per  Inob. 


SnooeBsive 
elongation 
per  Inch. 


Permanent 


SoooeaaiTe 

pennanemt 

aet. 


PoundM. 
250 
1,250 
2,500 
3.7:)0 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12.  500 
13,750 
14.000 
14.250 

14,  500 
14,750 
15,000 
16,V50 

15,  500 
15,750 
16,000 
16. 250 
16,500 
10,750 
17,000 
17,250 
17.500 
18,000 
18.500 
19.000 
10, 500 
20,0U0 
23, 500 
21, 000 

21,  roo 

22,000 
22, 500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,600 
27,000 
27,500 
28,000 
28,600 


pound$. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
Si.  000 
40,000 
45.000 
60,000 
65,000 
66,000 
67,000 
58,000 
50,000 
60, 000 
61,000 
62.000 
63.000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
66,000 
88.000 
90,000 
92,000 
94,000 
96.000 
98,000 
100,000 
102,000 
104, 000 
106,000 
108,000 
110,000 
112,000 
114,000 


Inch. 
0. 

.000100 
.000200 
.000300 
.000467 
.000800 
.000967 
.001133 
.001300 
.001633 
.001700 
.001900 
. 001933 
.001967 
.002000 
.002033 
.002067 
.  002200 
.002300 
.002500 
.0  2833 
.003100 
.003567 
.004000 
.004000 
.005233 
.005767 
.007233 
.008667 
. 010167 
.011600 
.013067 
.  014667 
.  016233 
OlFOOO 
.010733 
.021700 
.024033 
.  025833 
.028267 
.030400 
.0333 
.0367 
.0400 
.0433 
.0467 
.0533 
.0667 
.1000 


Ineh, 
0. 

.000100 
.000100 
.000100 
.000167 
.000333 
.000167 
.000166 
.000167 
.000233 
.000167 
.000200 
.000033 
.000034 
.000033 
.000033 
.000034 
.000133 
.000100 
.000200 
.000333 
.000267 
.000467 
.000433 
.000600 
« 000633 
.000534 
.001466 
.001434 
.001500 
.  001433 
.001467 
.001(00 
.001566 
.001767 
.001733 
.001967 
.002333 
.001800 
.002434 
.002133 
.0020 
.0034 
.0033 
.0033 
.0084 
.0066 
.0134 
.0333 


a 
a 

0. 

a 
a 

0. 
0. 

a 

0. 


Jim*. 


Initial  load. 


Klaatio  limit 


Tensile  strength. 


General  eummary. 

Specific  gravity \f* 

Hardness -.-  ,  **:2 

Teaftilo  strength  per  eqnare  inch  of  original  section ponnds.-  i"*" 

ElHstio  limit  per  sqiiaro  inch  of  original bection do —  ^'^. 

Elongation  per  incn  after  rapture inch.-  J*^: 

ElongAtion  per  inch  under  strain  at  elastic  limit do •*-?!! 

Kednotion  in  diameter  at  point  of  rupture do..--     ifj 

Bedactipn  in  area  after  rupture,  per  centum  of  original  aeotion -r__ii«k 

Position  of  rupture **'^^JZ 

Charaoter of  Drokea  aurfiMe anHudart  danspotitotw» 

8U»i«»aoiioftoobMotUmt **.«*f.ff * "M,"^*^ 
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TABULATION  OF  COMPRESSION  SPECIMENS  FROM  10"  STEEL  B.  L,  RIFLE. 


Ho.ofiP(MltioDin 


LooatSonof 
■pecimens. 


EImUo 

limit  per 

square 

inoh. 


UUdmAte 
strength 

per 
square 
inch. 


Maimer  of  fjiilure. 


Bemarks. 


746 
747 
748 
740 
750 
741 
742 
743 
744 
745 

761 
752 
753 
754 
755 
756 
757 
758 
759 
760 


Tube.. 
....do.. 
...do.. 
— do .. 
— do .. 
....do  .. 

do .. 

....do.. 
....do.. 
....do  . 

Jacket. 
— do .. 
....do.. 
....do.. 
— do.. 
....do.. 
....do.. 

.do.. 

.do.. 

.do   . 


Radial.. 
...do... 
Inside  .. 
Outside. 
Middle  . 
Badial.. 
...do... 
Inside  .. 
Outside. 
Middle. 

Radial.. 
...do... 
Inside  .. 
Outside. 
Middle  . 
Badial.. 
...do... 
Inside  .. 
Outside. 


Poimdf. 
42,000 
43,000 
47,000 
46,000 
40,000 
43,000 
42,000 
45,000 
47,000 
43,000 

40,000 
38,000 
64,000 
47.000 
88,000 
48,000 
47,000 
62,000 
47,000 
46,000 


PcundB, 
89.880 
89,400 
84,960 
86.160 
83,700 
90,400 
95,600 
02.800 
95.160 
93,440 

84,960 
83,800 
84.600 
85,840 
82,960 
81,360 
62,840 
83,500 
81,940 
81,640 


Triple  flexure  . . . 

— do 

...do 

...do 

..  do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do  ......... 

...dp 


New  tube,  breech  end. 

Do. 

Do. 

Da 

Do. 
New  tube,  muzzle  end. 

Do. 

Do. 

Do. 

Do. 

New  Jacket,  breech  end. 


'is' 


Da 
Da 
Da 
New  Jacket,  muzzle  end. 

Do! 
Da 
Do. 


12-INCfl  B.  L  BIFLED  MOBTAB. 


SPECIMENS  FROM  CAST-IRON  BODY,  AND  STEEL  SPECIMENS 
FROM  HOOPS,  BREECH  BLOCK,  GAS-CHECK  RING, 
FACE  PLATE,  SPINDLE,  AND  HINGE  PIN. 
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12.nrCH  B.  L.  BIFLED  MORTAB. 

DETAILS  OF  TESTS, 

Forms  of  specimens. 
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t 


~7 


OAST.IBON  BODY— BRBBCH  INITLIL  TENSION  SING. 

No.  2090. 
Marks,  ^^^'J^- 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
LeBgthofstem,  20^'. 
Gauged  length,  26". 


GlODf(fttioil 

per  inch. 

Svcoewive 
elongation 
per  Inob. 

Permanent 

Mt. 

SnceeMive 

permanent 

eet. 

Bemarka. 

TotoL 

Peraqiure 
inok. 

Powndt. 

Foundt. 

Ineh. 

Inch, 

Inch. 

IneiL 

1,000 

1,000 

0. 

0. 

0. 

0. 

Inltialload. 

2,000 

2,000 

.OOOOCO 

.000000 

.000004 

•000004 

3,000 

8,000 

.000108 

.000048 

.000004 

0. 

4,000 

4,000 

.000160 

.000052 

.000008 

.000004 

5.000 

6^000 

.000.12 

.000052 

.000008 

0. 

a!  000 

0.000 

.000272 

.000060 

.000008 

0. 

7,000 

7.000 

.000324 

.000052 

.000012 

.000004 

8.000 

8,000 

.000384 

.000060 

.000020 

.000008 

9,000 

9,000 

.000452 

.000068 

.  00U028 

.000008 

10,000 

10.000 

.000512 

.  0(>oa6o 

.  OU0036 

.000008 

11,000 

11,000 

.000576 

.000004 

.000044 

.000008 

12,000 

12,000 

.000052 

. 000076 

.000056 

.000012 

, 

13,000 

13.000 

.000724 

.000072 

.001)068 

.00U012 

14,000 

14,000 

.000800 

.000076 

.00C084 

.  000016 

IS.  000 

15,000 

.000892 

.000092 

.000108 

.000024 

16.000 

10,000 

.0(K)980 

. 000088 

.000132 

.000024 

17,000 

17,0C0 

.  001076 

.000006 

.000161 

.  oooori2 

18.000 

18.000 

.001102 

.000116 

.000212 

.000048 

10,000 

19,000 

.001312 

.  000120 

.000264 

.000052 

20,000 

20.000 

.001456 

.OOOIU 

.000324 

.OOCOCO 

21,000 

21,000 

.001628 

.000172 

.000416 

.000092 

22,0C0 

22,000 

.001812 

.000184 

.000528 

.000112 

23,000 

23,000 

.  002056 

.000244 

.000680 

.000152 

24,000 

24,000 

.002352 

.0U0296 

.000800 

.000200 

1,000 

1,000 

.000880 

....'. 

2;000 

2.000 

.000932 

.000052 

8.000 
4.000 

8,000 
4.000 
5.000 

.000984 

.  000052 

.001048 

.000064 

5.000 

.001100 

.000052 

COOO 

6.000 

.001160 

.000060 

7,000 

7.000 

.001220 

.000060 

8.000 
•.000 
10,000 

8.000 
9,000 

.001280 
.001340 

.000060 
.000060 

10.000 

.001400 

.000060 

11,000 

11.000 

.001400 

.000060 

12.000 

12,000 

.001528 

.000068 

18.000 
14,000 

13,000 
14,000 

.001588 
.001636 

.000060 
.000068 

16,000 

15,000 

.001716 

.000060 

10^000 

16,000 

.001784 

.000068 

17.000 

17,000 

.001844 

.000060 

618  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2990— Continaed. 


AppUedloi^ 

per  iDCh, 

clongjitjoii 

PeriDiiiieiit 

t 

1 

Tot*L 

B«auti 

i 
-J 

P<mndi, 
18,000 
19,000 
20,000 
21.000 
22.000 
21,000 
20,000 
19.000 
18,000 
17,000 
16,000 
15,000 
14,000 
13.000 
12.000 
11.000 
10.000 
9.000 
8,000 
7.000 
6,0<i0 
6,000 
4.000 
8,000 
2,000 
1,000 

26,000 

28,000 

Poundt. 
18,000 
19,000 
20.000 
21.000 
22.000 
21,000 
20,000 
19.000 
18,000 
17,000 
16.000 
15.000 
14,000 
13.000 
12,000 
11,000 
10.000 
9.000 
8,000 
7,000 
6,000 
5,000 
4,000 
3.000 
2,000 
1,000 

2^000 

26,000 

Inch, 

.001912 
.001088 
.002052 
.002124 
.002200 
.002148 
.002092 
.002038 
.001978 
.001918 
.001868 
.001798 
.001740 
.001680 
.001616 
.001558 
.001484 
.  001428 
.001368 
.001300 
.001238 
.001168 
.001092 
.001028 
.000984 
.000892 
C   .002708 
i   .002800 

Inch. 

.000068 

.000078 

.000064 

.000072 

.000076 

.000052 

.000058 

.000056 

.OOCOOO 

.000080 

.000060 

.000060 

.000058 

.000060 

.000064 

.000060 

.000072 

.000056 

.000060 

.000068 

.000064 

.000068 

.000078 

.000064 

.000084 

.000072 

.000358 

.000092 

Inch. 

Inch. 

* 





After  4  mimitei. 

Sustained  the  maximam  load  }  minute,  daring  which  time  stiretchiBg 
was  going  on ;  and  then  fractared  2"M  from  neck.  Appearance  of 
^fracture,  granular,  mottled. 


TESTS  OF   IRON,  STEEL,  AND   OTHEB  MATEBIALS. 


619 


Diameter,  rM29. 

Sectional  area,  1  sqaare  inch. 

Gauged  leugth,  25^^ 


No.  209L 


Tr^T 

ttaoMMlTe 

elODKAtiOQ 

perlnoh. 

Permanent 
■et. 

SucoenBlTe 

Mt. 

Bemarlu. 

Total. 

PerMOtfe 

Pound*. 

PonndM. 

Inch. 

Inch, 

Inch, 

Inch. 

1.000 

1.000 

0. 

0. 

0. 

0. 

Initial  load. 

1,000 
8.000 

2,000 
8,000 

.000042 
.000100 

.000042 
.000068 

0. 
0. 

4.000 

4,000 

.000160 

.000060 

.000008 

""."oooooi" 

5.000 

6,000 

.000212 

.000052 

.090008 

0. 

«.000 

8,000 

.000268 

.000050 

.000012 

.000004 

7.000 

7.000 

.000320 

.  000052 

.0(»0012 

0. 

8.000 

8.000 

. 000372 

.000052 

.000016 

.000004 

».aoo 

9,000 

.000440 

.000068 

.000020 

.900004 

10. 000 

10,000 

.OOO-jOS 

.'K)0068 

.000028 

.000008 

11,000 

11. 0(K> 

.000564 

.000056 

.000036 

.000008 

12.000 

12,000 

.(•00632 

.000068 

.000052 

.000016 

13,000 

13,000 

.000708 

. 000076 

.000064 

.000012 

li,000 

14.000 

.000768 

.OOOOGO 

.000080 

.000016 

15,000 

15,000 

.000852 

.000084 

.000100 

.000020 

ie.000 

16,000 

.000952 

.000100 

.000116 

.000016 

17,000 

17.000 

.001052 

.000100 

.000148 

.000032 

18,000 

18,000 

.001168 

.000116 

.000200 

.000058 

19,000 

19.000 

.001292 

.000124 

.000256 

.000056 

20.000 

20,000 

.001428 

.000136 

.000316 

.000060 

21.000 

21,000 

.001572 

.OOOIU 

.000380 

.000064 

2t,000 

22.000 

.001752 

.000180 

.000402 

.000112 

23,000 

23.000 

.001968 

.000216 

.000632 

.000140 

24.000 

24.000 

.002280 

.000312 

.000824 

.000192 

25.000 

25.000 

.002620 

.000340 

.001068 

.000244 

37,780 

27.780 

Tensile  strength. 

Fractured  7^  inches  from  neck.    Appearance,  granular,  mottled. 


620 


TESTS   OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 


Fo.  710. 


Marks,  "^S5^ 
Length,  12''.226. 
Diameter,  rM29. 
Sectional  area,  1  square  inclu 


AppUed  loads. 

Compna- 

SaooeaalTe 
oompras- 

■Sir 

PomiaDeiit 
aet. 

SaooeaslTa 

peimanont 

aet 

— 

Total 

ParMnare 
inoh. 

Poundt. 
1.000 
2.000 
8.000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22.000 
28.000 
24.000 
26.000 
26.000 
27,000 
28,000 
29.000 
80,000 
81,000 
32,000 
83,000 
84,000 
35,000 
86.000 
87.000 
88.000 
89.000 
40.000 
64,880 

Poundt. 

1,000 

2^000 

8.000 

4.000 

6.000 

6,000 

7.000 

8.000 

9.000 

10,000 

11.000 

12.000 

18,000 

14.000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

23.000 

24.000 

25.000 

26.000 

27,000 

28,000 

29.000 

80.000 

81,000 

82,000 

83,000 

84,000 

85,000 

86,000 

87,000 

88,000 

89,000 

40,000 

64,880 

Inch. 

.000050 
.000100 
.000150 
.  000210 
.000260 
.000310 
.000360 
.000420 
.000470 
.000530 
.000590 
.000660 
.000710 
.000770 
.000830 
.000900 
.000960 
.001020 
.001090 
.001160 
.001220 
.001290 
.001390 
.001470 
.001560 
.001660 
.001750 
.001880 
.002050 
.002190 
.002860 
.002690 
.002820 
.003160 
.003470 
.003790 
.004170 
.004640 
.006070 

IfUk. 

0. 

.000050 
.000050 
.000050 
.000060 
.000050 
.000050 
.000050 
.000060 
.000050 
.000060 
.000060 
.000070 
.000060 
.000060 
.000060 
.000070 
.000060 
000060 
;  000070 
.000070 

,.000060 
.000070 
.000100 
.000080 
.000090 
.000100 
.000090 
.000130 
.000170 
.000140 
.000170 
.000230 
.000230 
.000340 
.000310 
.000320 
!  000380 
.000470 
.000430 

Inch, 
0. 
0. 
0. 
0. 

.000010 

InOu 

9- 

Initial  load. 
UltiiiuitaatEttctli. 

""."ooooio" 

.000080 

.000020 

.000070 

.000040 

.000150 

.000080 

.000270 

.000120 

.000550 

.000280 

.001370 

.000820 

.008980 

.001610 

Failed  by  triple  flexure. 


TESTS   OF   IRON,    STEEL,    AND    OTUEE   MATERIALS.  621 


Marks,  ^^^^'T^- 
LeDgth,  12''.213. 
Diameter,  rM29. 
Sectional  area,  1  square  Inoh. 


No.  7LL 


Applied  loads. 

Compres* 

■ion  per 

inoL 

Soooeanlre 

oonipres- 

•ion  per 

inoL 

Permanent 

set 

SnooeaaiYe 

permanent 

set. 

Bemarks. 

Total 

PerMniare 

PoundB. 

1.000 

2,600 

8.000 

4,000 

6,000 

6.000 

7.000 

8,000 

9.000 

10.000 

11.000 

13.000 

13,000 

14,000 

15.000 

16.  COO 

17.000 

18.000 

19.000 

20,000 

21,000 

22.  000 

23.000 

24,000 

25.000 

2«),  000 

27.000 

28.000 

29.000 

30.000 

31,000 

32.000 

33,000 

34.000 

35.000 

36.  UOO 

37,000 

38,000 

39.  (JOO 

40,  000 
55,650 

1.000 
2,000 
8.000 
4,000 
5,000 
6.000 
7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
16. 000 
17.000 
18.000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
26,000 
26.000 
27,000 
28,000 
29.000 
80.000 
81.000 
32,000 
33,000 
34.000 
35,000 
36.000 
37,000 
3^,000 
39.000 
40.000 
66,650 

0. 

.000060 
.000110 
.000170 
.000220 
.000270 
.000320 
.000300 
.000450 
.  000.  .00 
.000550 
.000600 
.000650 
.000710 
.000790 
.000840 
.000900 
.000060 
.001020 
.001090 
.001160 
.001-20 
.  001300 
.001380 
.001470 
.001560 
.0010.50 
.001760 
.001860 
. 002020 
.002180 
.  002.140 
.002520 
.  0OJ7GO 
.003050 
.003360 
.003600 
.001010 
.004360 
.004860 

Inek. 
0. 

.0C0060' 
.000050 
.000060 
.000050 
.000050 
.000050 
.000070 
.000060 
.000050 
.000060 
.000050 
.000060 
.000(60 
.000080 
.000050 
.000060 
.000060 
.000060 
.000070 
.000070 
.0041060 
.000080 
.000080 
.000090 
.000090 
.  000090 
.000110 
.000100 
.000160 
.000160 
.000100 
.000180 
.0it0240 
.000290 
. 000290 
. 000240 
.  000410 
.000350 
.000500 

0. 
0. 
0. 

0. 
.000010 

JndL 
0. 

Initial  load. 
Ultimate  strengtlk. 

""."ooooio" 

• 

.000040 

.000080 

.000070 

.000030 

.000120 

.000060 

.000240 

.000120 

.000490 

.000250 

.001250 

.000760 

.002760 

.001510 

Failed  by  triple  flexure. 


622  TESTS   OF  I&ON|    STEEL,    AND   OTHER  MATERIALS. 

Fo.  712. 
Marks,  »^?if^ 
Length,  12".237. 
Diameter,  l'M29. 
Sectional  area,  1  square  inolu 


Applied  iMula. 

CompTM- 

sion  per 

i&oE. 

SQCoemire 

oompres- 

■ionper 

inoh. 

set. 

SvooewiTe 

_-. 

ToUL 

PerMiure 
inQh. 

Poundi. 
1.000 
2.000 
8.000 
4,000 
5^000 
6,000 
7.000 
8.000 
9.000 
10.000 
11,000 
12,000 
18.000 
14,000 
1ft.  000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
28.000 
27,000 
28.000 
29,000 
80,000 
31.000 
82,000 
88,000 
34,000 
35,000 
86.000 
87.000 
38,000 
39.000 
40,000 
54,960 

poundt, 
1.000 
2,000 
8,0W) 
4.000 
5,000 
8,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12.000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.-00 
22,000 
23.000 
24.000 
25,000 
26.000 
27.000 
28,000 
29.000 
30.(00 
31,000 
82,000 
83,000 
84,000 
85.000 
86,000 
87.  000 
88.000 
39,000 
40,000 
64,980 

IfUfk. 

0. 

.000050 
.OOJIOO 
.000150 
.000200 
.000260 
.000310 
.000370 
.000420 
.000470 
.000530 
.000600 
.000660 
.000710 
.000760 
.900820 
.000800 
.000960 

.o<iio:» 

.00070 
.001130 
.001190 
.001270 
.001380 
.001460 
.  001560 
.001640 
.001760 
.001860 
.002000 
.002170 
.002300 
.002510 
.002800 
.003030 
.003360 
.003650 
.  003980 
.O044.'>0 
.004820 

Inch. 
0. 

.000060 
.OjOOoO 
.OOdUdO 
.000050 
.000060 
.000050 
.000060 
.01KI050 
.000050 
.000060 
.  04.0070 
.000060 
.000050 
.000050 
.000060 
.000070 
.000070 
.000060 
.000050 
.000060 
.000060 
.000080 
.000110 
.000080 
.0  0090 
.000090 
. 000120 
.000100 
.000140 
.000170 
.000130 
.000210 
.000290 
.000230 
.  000330 
.000290 
.000330 
.000470 
.000470 

IfUh, 

0.    • 

Inch, 
0. 

• 
Initiiaioiid. 

.000010 

.900010 

.000020 

.000010 

.000060 

.000010 

.000120 

.0u0660 

.000230 



.000110 



.000510 

.000280 

.001270 

.000760 

............ 

.002830 

.001560 

1 

Failed  by  triple  flexure. 


TESTS   OF 


Mark8,^2^?;S^ 


IBOK,    STEEL,    AND   OTHEB   MATERIALS. 
No.  713. 


623 


LeDgth,  12''.290. 
Diameter,  l'M29. 
Sectional  area,  I  square  inch. 


ComprfMh 

sionper 

incb. 

SaccesHWe 

com  pros- 

Bloc  per 

inch. 

Permanent 
eeL 

SucceBsive 

permanent 

Bet. 

Remarks. 

ToUL 

Per  Mnare 
incli. 

Pounds. 

1,000 

2.000 

3.006 

4.000 

5.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14.000 

15,000 

16,000 

17.000 

laooo 

19.000 
20,000 
21.000 
22.000 
23,000 
24.000 
25  000 
26.000 
27.000 
28.000 
29.000 
30.000 
31,000 
32.000 
33,000 
34.000 
35.000 
36.000 
37.000 
38,000 
30.000 
40,000 
55,000 

Pounds. 

l,f)00 

2,000 

8,000 

4.000 

6.000 

6,000 

7.000 

8.000 

9.000 

10.0(K> 

11.000 

12,000 

13.000 

14,000 

15.000 

16.000 

17.000 

18.000 

19,000 

20.0UO 

21,000 

22,000 

23.000 

24,000 

25,000 

26.000 

27.000 

28  000 

29.000 

80,000 

81,000 

32.000 

83.000 

84,000 

85,000 

36.000 

87.000 

88.000 

89,000 

40,000 

56,000 

0. 

.000040 
.010090 
.000140 
.000190 
.000240 
.000300 
.000360 
.000410 
.000470 
.000520 
.000580 
.000630 
.000690 
.000750 
.000810 
.000860 
.000920 
.000980 
.001040 
.001120 
.001180 
.001260 
.001320 
.0014.0 
.001500 
.001590 
.001680 
.001820 
.601950 
.602110 
.002240 
.002440 
.002730 
.003020 
.003300 
.003030 
.003890 
.004.390 
.004900 

ifi«A. 
0. 

.000040 
.000050 
.000050 
.000059 
.000050 
.000060 
.000060 
.000050 
.000060 
.000050 
.000060 
.000050 
.000060 
.000060 
.000060 
.000050 
.000060 
.000060 
.000060 
.000080 
.000060 
.000080 
.000000 
.000100 
.000080 
.000090 
.000090 
.000140 
.000130 
.000160 
.000130 
.000200 
.000290 
.000290 
.000280 
.000330 
.000260 
.OOO.-iOO 
.000510 

Inch. 
0. 

Inch. 
0. 

InitialloML 

.^' 

.000020 

.000020 

.000980 

.  000060 

.000130 

.000060 

.000230 

.000100 

.000510 

.000280 

"Vo6i280* 

".*  000770** 

.002840 

.001560 

Failed  by  triple  flexure. 


624 


TESTS   OF   IRON,  STEEL,  AND   OTHER   BiATERIALS. 


No,  714. 
Marks,  wJ^g^TB. 

Length,  11''.321. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 


Applied  loads. 


Total. 


Per  Moare 
incn. 


Compree- 

sion  per 

iDoh. 


SaooeasiTe 

cofDproa- 

■ion  per 

inch. 


Permanent 
aet 


SoooesalTe 
permanent 


Piiundi. 
1.000 
2.000 
3,000 
4,000 
5,000 
6,000 
7.000 
A,  000 
9.000 
10.000 
11.4)00 
12, 000 
13,000 
14,000 
15, 000 
ltf.000 
17.000 
18,  COO 
lU.OOO 
20,000 
21,000 
2i,  OOO 
23,000 
L'4.  (KM) 
25, 000 
2({.  000 
27,000 
28,000 
29,  OOO 
80,000 
31.U00 
32.000 
33,000 
34,000 
3ft.  000 
36,000 
87,000 
38,000 
39,000 
40.000 
SO,  050 


Pounds, 
1,000 
2.000 
3,000 
4.000 
5,000 
6.000 
7.000 
8,000. 
9.000 
10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
16,000 
17,  0!  0 
18,000 
10,000 
20.000 
21.000 
22.000 
23,000 
24.000 
25.000 
26,000 
27,000 
28.000 
29,000 
30,000 
81.000 
32,000 
33,  (00 
34  000 
35.000 
36,000 
87,  OuO 
38,000 
30,000 
40,  000 
69,050 


Inch, 
0. 

.000060 
.000110 
.000160 
.000210 
.000260 
.000310 
.000360 
.000410 
.000460 
.000510 
.000500 
.000610 
.000670 
.000710 
.000780 
.000830 
.000890 
.000950 
.001010 
.001(00 
. 001150 
.001210 
.00 '.280 
.001340 
.001450 
.001510 
.001610 
.0017.0 
. 001850 
.  002000 
.002150 
.002280 
. 002540 
.002800 
.003080 
.  00:«70 
.  003030 
.004010 
.004580 


Inch. 


.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000060 
.000050 
.000050 
.000050 
.000060 
.000040 
.000070 
.000050 
.000060 
.000060 
.000060 
.000080 
.000060 
.(J00060 
.000070 
.000060 
.000110 
.000000 
.000100 
.000100 
.000140 
.000150 
.0<H)150 
.000130 
.000260 
.000260 
.000280 
.000200 
.000260 
.000380 
.000570 


IfUSh. 


Inek, 


Initial  load. 


.000010 


.000010 


.000040 


.000060 


.ooooao 


.000100 


.000040 


.000210 


.000110 


.000450 


.000240 


.001110 


.002570 


.001400 


Ultimate  tirtosth. 


Failed  by  triple  flexure. 


TESTS  OF  mOK,  STEEL,  ANI>  OTHBB  MATEEIAJU8. 

No.  715. 
Marks,  "Viu»' 
Length,  ll".355. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
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Compnt- 
■ion  per 

iBOh. 

SnooeMiTe 

oompTM* 

■ion  per 

inoB. 

Permanent 
■et. 

• 

SncoeedTe 

pemnnent 

■et 

•        ■  ■      ■    

Bemnrke. 

Total. 

Persqnare 
Inoh. 

P&mdi, 

1,000 
2^000 
8.000 
4.000 
6.000 
6,000 
7.000 
8,000 

Sooo 

10.000 

18,000 
14,000 
16.000 
16.000 
17,000 
18.000 
19.000 
20.000 

ai.000 

22,000 
23.000 
24.000 
26,000 
26,000 
27,000 
28,000 
S^OOO 
80,000 
31,000 
82,000 
88.000 
84,000 
85,000 
88.000 
87.000 
381 000 
88.000 
40,000 
581860 

1.000 
2,000 
8,000 
4.000 
6.000 
6,000 
7.000 
8.000 
8^000 
10.000 
11.000 
12,000 
18,000 
14;  000 
16.000 

16; 000 

17.000 
18,000 
19,000 

^z 

24,000 
26,080 
20,000 
27.000 
29.000 

JPV.  WW 

81,000 
82,000 
88.000 
84.000 
85,000 
86,000 
87.000 
88.000 
89.000 
40.000 
58,880 

Xneh. 
0. 

000060 
'.000100 
.000160 
.000200 
.000240 
.000300 
.000350 
.000400 
.000460 
.000610 

000560 
.000610 
.000680 
.000740 
.000790 
.000860 
.000920 
.000980 
.001050 
.001180 
.001190 
.001240 
.001320 
.001400 
.001490 
.001670 
.001660 
.001769 
.001890 
.002050 
.002210 
.002350 
.002600 
.002869 
.008180 
.008480 
.008740 
.004150 
.004660 

Inch. 
0. 

.000060 
.000060 

.000060 
.000050 
.000040 
! 000060 
.000050 
.000060 
'0OOO6O 

ioooooo 

.000050 

AIUMMA 
.  VWVQV 

.000070 
.000060 

.000060 
.000070 
.000060 

000000 
;000070 
.000080 
.000060 
.000060 
.000080 
.000080 
,000090 
!000080 

000090 
.000100 
.000130 
.000160 
.000160 
.000140 
.000260 
!000260 
.000290 
.000280 
.000310 
.000410 
.000610 

IndL 
0. 

Ineh. 
0. 

Xnitiidloed. 
Ultlmstostrongtb. 

0. 

.000020 

.000080 

.000060 

.000080 

.000110 

.000600 

». ,,, 

.000210 

.000100 

.000440 

.000280 

.oouao 

.000680 





.002680 



.00X580 

FaOed  by  triple  flexoxe. 
H.Ez.16 10 


626  TESTS  OF  IBONy  STEEL,  AND   OTHEB'  MATERIALS. 

Tenacity  Speodcens. 
Marks,  12  m  Bi  t  Bt 


Kamber 
oftMt. 

SeoUooal 
area. 

Tennleatrength. 

No«. 

Diameter. 

TotaL 

Persaoare 
inch. 

Appearanoe  of  fraetun. 

IneheM. 

Sq.ineh, 

Potnuff. 

FwmdM. 

949 

BTtO 

1.129 

1.00 

32,420 

32.420 

950 

BT„H 

1.129 

1.00 

30.000 

30,600 

951 

BTnl 

1.129 

1.00 

28.060 

28.960 

9S2 

BT„M 

1.129 

1.00 

32.650 

32,650 

953 

BT,.0 

1.129 

1.00 

32.550 

32.550 

Gianiilar mottled;  tbr 

954 

BBuO 

1.129 

1.00 

31.680 

31.680 

strongest  specimens 
'     sbowiog   the  finest 

955 

BB,«M 

1.120 

1.00 

32.840 

32.840 

956 

BB|«I 

1.129 

1.00 

32.280 

32,280 

grain. 

957 

BLitI 

1.129 

1.00 

32.700 

32,700 

968 

BL,tM 

L129 

1.00 

32.600 

32,600 

959 

BL,fO 

1.129 

1.00 

81,820 

31.820 

960 

BLuI 

1.129 

LOO 

31,330 

31,330 

12-INCH B.  L.  BIFLED  MOBTAB,  CASTIBON  BODY.  MUZZLB  INITIAL  TENSION  BING. 

No.  2992. 

Marks,  "JJ?;f«« 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  25". 


Applied  loads. 

Elongation 
per  inch. 

SnccessiTe 
elongation 
per  inch. 

Permanent 
set 

SnccessiTe 
sek 

Beoiarks. 

TotaL 

Per  square 
incL 

Pounds. 

PwnnOM. 

Inch, 

Inch, 

Inch, 

Inek, 

1.000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
8.000 

2,000 
3^000 

.000040 

.000040 

a 

.000096 

.000056 

a 

4  000 
5,000 

4,000 
5.000 

.000148 
.000200 

.000052 
.000052 

a 
0. 

6,000 

6^000 

.000256 

.000056 

Ol 

7,000 

7,000 

.000308 

.000052 

.000004 

.000004 

8,000 

8,000 

.000300 

.000052 

.000008 

000004 

9.000 

9.000 

.000120 

.000060 

.000016 

.000008 

1 

10.000 

10,000 

.000476 

.000056 

.000028 

.000012 

11,000 

11,000 

.000536 

.000060 

.000032 

.000004 

12.000 

12.000 

.000608 

.000072 

.000044 

.000012 

1 

13.000 

13.000 

.000668 

000060 

.000056 

.000012 

14,000 

14.000 

.000744 

.000076 

.000008 

.000012 

1 

15.000 

1.5,000 

.  000816 

.000072 

.000084 

.000016 

16.000 

16,000 

.000904 

.000088 

.000108 

.000024 

1 

17,000 

17,000 

.000976 

.000072 

. 000136 

.000028 

18,000 

18,000 

.001104 

.000128 

.000168 

.000032 

1 

19,000 

.      19,000 

.001200 

.000096 

.000208 

.000040 

1 

20.000 

20.000 

.001324 

.000124 

.000268 

.000060 

21.000 

21,000 

.001480 

.000156 

.000364 

.000006 

1 

22,000 

22,000 

.001648 

.000168 

.000456 

.000002 

' 

28,000 

23,000 

.001868 

.000220 

.000588 

.(K)0132 

24,000 

24,000 

.002128 

.000260 

.000762 

.000164 

25,000 

25^000 

Tensile  strength. 

Sustained  maximum  load  ^  minute,  then  fractqred  ^^90  from  neck. 
Appearance,  granular,  mottled. 


J^  €^vc/iy  -^.  J^'  Jt^c/Zet^  tJ^thr'^ctr' 


CczcT^  '^T^OTx^  T^o^r/ 


*^^^Z^,zZe  -TTziZlCxZ.  ^S:^USC07Z.    7'2>^ 


H  Ex  No  16  so,  1. 


TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 


627 


Marks,  12  5»^J». 
Diameter,  rM29. 
Sectional  area,  1  sqnare  inch. 
Ganged  length,  25". 


No.  2993. 


AppUed  loads. 

^& 

Sncoesaire 
elomgation 
per  inch. 

PermAnent 

set. 

SuooessiTe 

parmanent 

set. 

,     Benuurks. 

TotaL 

PerMoare 

Jhnmdg. 

PtamdiL 

Inch. 

Inch. 

Inch, 

Inch. 

1.000 

1,009 

0. 

0. 

0. 

0. 

Initial  load 

2.000 

8,000 

•000944 

.000044 

0. 

8.000 

4.000 

;  5.000 

Slooo 

4.000 
5,000 

.000983 
.000140 
.000192 

.000048 
.000048 
.000053 

0. 
0. 
0. 

............ 

6,000 
:  7,000 

8,000 
7,0<H) 

.000240 
.000206 

.000948 
.000056 

0. 

•      ■ 

8,000 

8,000 

.000352   ^ 

.000056 

.000094 

"."oooooi"' 

9,000 

9.000 

.000412 

.000060 

.000013 

.000008 

10,000 

10,000 

.000468 

.000056 

.000020 

.000008 

11,000 

11,000 

.000532 

.000064 

.000024 

.000004 

02,000 

12,000 

.000000 

.000068 

.000032 

.000098 

. 

13,000 

13,000 

.000672 

.000072 

.000044 

.000013 

14,000 

14,000 

.000748 

.000076 

.000060 

.000016 

.15,000 

15,000 

.000820 

.000072 

.000076 

.000016 

, 

10,000 

16.000 

.  000013 

.000092 

.000100 

.000024 

17,000 

17.000 

.001000 

.000088 

.000140 

.000040 

18,000 

18,000 

.001104 

.000104 

.000168 

.000028 

19,000 

19.000 

.001216 

.000112 

.000229 

.oooa'is 

20,000 

20.000 

.001360 

.000144 

.000280 

.000060 

21,000 

21,000 

.001492 

.000132 

.000852 

.090072 

22,000 

22,000 

.001684 

.000102 

.000460 

.000108 

23,000 

23,000 

.001912 

.000228 

.000608 

.000148 

24,000 

24,000 

.002288 

.000376 

.000864 

.000256 

29,740 

25,740 

Tensil^  sireni^lL 

t""" 

Fractnred,  9",50  from  neck.    Appearance,  grannlar,  mottled. 
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TEST8  OF  IRON,  STEEL,  AND   OTHEE  MATEBIALS. 


Marks,  "S??.5^ 
Length,  12''.430. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 


Na7I& 


Appltodloiidf. 

SuooemlTB 

ooinpre^ 

Kioo  per 

Inob. 

PermaneDt 
■et. 

permanenl 

S6t. 

Totol. 

PerMuan 

iBOh. 

BSemsAft. 

Poimdt. 
1,000 
2,000 
8.000 
4.000 
6^000 
i^OOO 
7,000 
8^000 

Sooo 

10.000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000. 

19,000 

20,000 

21,000 

22,000 

28,000 

24.000 

26,000 

26,000 

27,000 

28,000 

29,000 

80,000 

81,000 

82.000 

83,000 

84,000 

86^000 

86^000 

87.000 

88.000 

39,000 

40,000 

641800 

1,000 
2,000 

8.000 
4.000 
6,000 
6,000 
7.000 
8,000 
0,000 
10,000 
11,000 
12,000 
18,000 
14,000 
1^000 
16,000 
17.000 
18.000 
18,000 
20,000 
21,000 
22,000 
28,000 
24^000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82.000 
83,000 
84,000 
36,000 
86,000 
87,000 
88,000 
89,000 
40,000 
64,800 

Jnek, 
0. 
.000050 
.000100 
.000140 
.000180 

:SX 

.000820 
.000870 
.000430 
.000480 
.000680 
.000660 
.000030 
.000680 
.000740 
.000810 
.000870 
.000020 
.000970 

.001040; 

.001120 
.001180^ 
.001340 
.001330 
.001400 
.001480 
.00160V 
.001700 
.001850 
.002010 
.002120 
.002300 
.002600 
.002800 
.008160 
.003410 
.003720 
.004220 
.004660 

Ineh. 
0. 

.000050 

.'000040 
.000050 
.000060 

.ooooio 

.000060 
.000060 
.000050 
.000090 

.000060 
.000050 
.000050 

.000060 
.000070 

.000060 
.000050 

.000070' 
.000080 
.000060' 
.000060 

.000070 
000000 

.ooono 

.OOOICO 
.000160 
.000160 
.000110 
.000180 
.000200 
.000300 
.000260 
.000250 
.000310 
.000500 
.000440 

Ineh, 
0. 

Ineh. 
0. 

InitialkNd. 

0. 

.000010 

.000010 

.000020 

.000010 

.000970 

.000060 

.000170 

.000100 

.000480 

.000180 

^" 

.001180 

.000700 

.002880 

.001660 

Failed  by  triple  flexure. 


TfiSTS  OF  IBON,   STESfiL,  AMD  OtfitEB  MATKBIALS.  629 


BTo.  719. 


Marks,  "^^l* 
Length,  12".420. 
Diameter,  r'.129. 
Sectional  area,  1  square  inch. 


Conpres- 

"ST 

BocoeMiTO 
.oompre*. 

Pwmuieiit 

SnoooMiTa 
pennanfiBt 

Bflouffka. 

TotaL 

^•ysr 

Poundt, 
1,000 
2^008 
8,000 
4.000 
6.000 

10.000 
11,008 
12,000 
13,000 
14,000 
16^000 
18.000 
17.000 
18.008 
181,000 
20,000 
21,000 
22^000 
23.000 
24,000 
23.000 
26.000 
27.000 
28,000 
28.000 
80.000 
31,000 
82^000 

n^ooo 

84.000 
86.000 
86,000 
87,000 
88.000 
88.000 
40.000 
6^800 

Pounds. 
1,000 
1^000 

8,000 

4,000 

6,000 

6.000 

7.000 

8.000 

81008 

10.000 

11,000 

12,000 

18.000 

14,000 

16^000 

16.000 

17.000 

18,000 

18.000 

20,000 

21.000 

22,000 

S^OOO 

24,000 

26,000 

28.000 

27.000 

28.000 

28,000 

80.000 

31,000 

82.000 

n^ooo 

84.000 
86.000 

i^SS 

38.000 
38,000 
40,000 
68.860 

Inch. 
0. 
.000050 

.000100 
.000160 
.000200 

.000260 
.000310 
.000370 
.000410 
.000470 
.008680 
.C00680 
!o00640 

"000700 
.000740 
.880780 

000880 

iooooio 

.000860 
.001010 
.001870 
.001140 
.001200 
.001270 
.001360 

1 001500 
.001610 
.001710 
.001810 
.001880 
.002080 
.002280 
.002880 
.002660 

!  003200 
.008680 
.003800 
!004360 

Inch, 
0. 
.000060 

.000060 
.000060 
.000040 
!000060 
.000050 
!o00060 
•000040 
.000080 

.000060 
.000060 
.000060 
.000040 
OOAAftO 
.000060 
.*  800008 
•000060 
.000060 
.OU0060 
.000070 
.000060 
.000070 
.000080 
.660060 
.000070 
.000110 
.000108 
.000100 
.000110 
.000170 
.000140 
.000130 
.000220 
.008870 
.000310 
.000870 
.000870 
.000460 

InOu 
Ok 

Inch. 

0. 

IiiltUlloiid. 
UlUmftteatieiigtiL 

0. 

1 

.000010 

.000010 

.000060 

.000040 

.000100 

.000050 

.000180 

.000080 

.000400 

.000210 

.000888 

.000640 

.002400 

.001440 

Failed  by  triple  flexure. 
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T£ST»   OP   IRON,    STEEL,    AND   OTHER   BUTERIALS. 


Marks,  ^Va,'^''* 
Length,  11".020. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 


No.  716. 


Compres- 

Bionper 

inch. 

Socoemive 

compitM- 

sion  per 

inct; 

PermanflDt 
set 

SooeeeaiYe 

permanent 

set 

"Bfrniarkii 

ToUL 

Per  sqaare 
inch. 

Pound§. 

1,000 

2,000 

3.660 

4.000 

6.000 

6.000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

13.000 

14,000 

15.000 

16.000 

17,000 

18.000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31,000 

32.000 

33,000 

34,000 

85^000 

86.000 

87,000 

38,000 

39,000 

40,000 

57.300 

Pound*. 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13.000 

14.000 

16.000 

16.000 

17,000 

lf,Z 

20,000 
21,000 
22,000 
23,000 
24,000 
25.000 

27,000 
28,000 
20,000 
80.000 
31,000 
32,000 
33,000 
34,000 
33,000 
36,000 
37,000 
38,000 
39.000 
46,000 
67,300 

Inch. 

a 

.000050 

.000100 

.0C0140 

.000190 

.000240 

.000280 

.000330* 

.000380 

.  000430 

.  000470 

.000520 

.000570 

.000620 

.000670 

.000720 

.000770 

.000820 

.000880 

.000920 

.000990 

.001060 

.001120 

.001180 

.001270 

.001340 

.001420 

.001510 

.001010 

.001720 

.  001870 

.001080 

.002150 

.002360 

.002620 

.002020 

.003160 

.003510 

.003850 

.004400 

Inch.  . 

a 

.000050 

.000650 

.600040 

.OJOOoO 

.000050 

.000040 

.000050 

.000050 

.000050 

.000040 

.00Q050 

.000050 

.000050 

.000056 

.000050 

,000050 

.000050 

.000060 

.000040 

.000070. 

.000070 

.000060 

.000060. 

.000090 

,  0(10070 

.000080 

.000090 

.000100 

.000110 

. 000150 

.000110 

.000170 

.000210 

.000260 

.000300 

. 000240 

.000350 

.000340 

.000350 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

.000020 

.000020 

.000030 

.600010 

...          • 

.000080 

.000050 

1 

.000180 

.000100 

i 

1 

.000380 

.006200 

.OOIOJO 

.000630 

.002520 

.  001510 

Ultimate  strength. 

Failed  by  triple  flexure. 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  717. 
Marks,  ^2  ViJ«> 
LeDgtb,  ll''.050. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
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AppUed  loftds. 

Compres* 

ftlon  per 

inch. 

SiicceAAire 

compren- 

Bion  per 

inon. 

PermMMOt 
set 

SaccessiTA 

permanent 

set. 

Kemarkfl. 

TotaL 

Per  ■qoare 
inch. 

Pound$. 

1,000 

2,000 

8.000 

4.000 

ft.  000 

6.000 

7.000 

8.000 

9.000 

10,000 

11,000 

12.000 

13.000 

14.000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24.000 

25.000 

26,000 

27.000 

28,000 

29,000 

80.000 

81.000 

83,000 
84.000 
35.000 
86.000 
37.000 
88,000 
89.000 
40,000 
56,800 

P<nmdt. 

1.000 

2,000 

8,000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10.000 

11,000 

12.000 

18.000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20.000 

21.000 

22,000 

23.000 

24,000 

25.000 

26,  COO 

27,000 

28.000 

29.000 

80.000 

81.000 

82.000 

83.000 

84,000 

85.000 

86,000 

37,000 

88,000 

39,000 

40.000 

66,800 

Inch. 

0. 

.000050 
.000090 
.000140 
.000190 
.000240 
.000290 
.000330 
.000380 
.000430 
.000480 
.000580 
.000580 
.000630 
.000680 
.000730 
.000780 
.000810 
.000890 
.000950 
.001000 
.001060 
.001140 
.001900 
.001280 
.001350 
.001440 
.001540 
.001640 
.001740 
.001940 
.002040 
.002200 
.002450 
.002700 
.003010 
.003290 
.003660 
.004000 
.004490 

Inch. 
0. 

.000050 
.000040 
.000050 

.oooo:^) 

.000050 
.000050 
.000040 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
. 0OOO60 
.000050 
.000060 
.000050 
.000060 
.000080 
.000060 
.000080 
.000070 
. 000090 
.000100 
.000100 
.000100 
.000200 
.000100 
.000160 
.0tK)250 
.000260 
.OOOHIO 
.000280 
.000870 
.000340 
.000490 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

« 

Ultimate  strength. 

.000010 

.000010 

'"."000026" 

""."ooooib" 

.000050 

.000030 

.000100 

.000050 

.000190 

.000090 

.000410 

.000220 

.001090 

.000680 

.002590 

.601560 

,   Failed  by  triple  flexare. 


TEKAcmr  SPECIMBN8. 


Marks,  12  M  B^  T  Bi. 


Ko.or 

test. 

Kombera. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Appearance  orfVftctnre. 

TotaL 

Personare 

948 

944 
945 
946 
947 
948 

M  T„  I 

MT,a  0 
H  L  ,  I 
ML„M 
M  Co 

Inchcc. 
1.129 
1.129 
1.129 
1.129 
1.120 
1.129 

Square  inch 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Poundt. 
40.220 
34.500 
37, 700 
32,820 
31,260 
31,710 

Poundt, 
40,820 
84.500 
37,700 
32,820 
31,200 
31,710 

Granular  mottled,  the  strong- 
>    est  spt'olmens  showing  the 
floest  KttAn. 

632  TESTS  OF  IRON,    STEEL,   AND  OTHER  MATfiBlALS. 

OVB  BND  OF  TBUXNIOH  HOOP. 

Fo.2864. 
Marks,  "^A?i*« 
Diameter,  "ML 
Sectional  area,  JSK  square  inch. 


•gljWta^^J^W* 

DtHNwmrw 
donntton 
perlnoh. 

P«nD*ii«it 

Ml. 

SnooeaslTe 
permaneQt 

Mt 

.-^ 

ToteL 

PerMmare 

per&h. 

260 
1,260 
8,600 
8.760 
5^000 
6^260 

8,700 
10.000 
11,260 
12,500 
1X760 
18,000 
18,280 
18,500 
18,750 
14,000 
14,260 
H600 
14,750 
15,000 
15,250 
15,500 
16.750 
16.000 
16^000 
17,000 
17,500 
18,000 
18,500 
10.000 
10,500 
20,000 
20.600 
21,000 
21,600 
22,000 
22,000 
28.000 
23,000 
24^000 
24,000 
20^000 
26,500 
26,000 
26.500 
27,000 
27.000 
27.680 

1,000 
6,000 
10.000 
16,000 
20,000 
25^000 
80,000 
86,000 
40,000 
46,000 
60,000 
61,000 
02,000 
68,000 
64.000 
66,000 
60,000 
57,000 
58,000 
50.000 
00,000 
01,000 
62,000 
68,000 
64,000 
08,000 
08,000 
70,000 
72,000 
74,000 
76,000 
78^000 
80,000 
82^000 
84,000 
86,000 
88,000 
00,000 
02,000 
04,000 
06.000 
88,000 
100.000 
102.000 
104,000 
100.000 
108,000 
110,000 
110.120 

Inek. 
0. 

.000150 
.000317 
.000600 
.000007 
.000883 
.001000 
.001107 
.001883 
.001617 
.001088 
.001717 
.001750 
.001783 
.001817 
.001850 
.001883 
.001017 
.001860 
002000 
!002060 
.002107 
.003107 
.004188 
.005017 
.006360 
.007883 
.000633 
.0U167 
.012433 
.014000 
.015607 
.017267 
.010017 
.021167 
.022883 
.024017 
.027000 
.0800 
.0383 
.0350 
.0383 
.0433 
.0407 
.0517 
.0617 
.0700 
.0083 
.1138 

Ineh. 
0. 

.000160 
.000107 
.000188 
.000107 
.000100 
.000107 
.000107 
.100100 
.000184 
.000100 
.000034 
!o00038 
.000083 
.000034 
.000088 
.000033 
.'000034 
000033 
.'000050 
.000050 
.000117 
.001000 
.000060 
.000884 
.001333 
.001483 
.002000 
.001334 
.001266 
.001507 
.001007 
.001600 
.001750 
.002150 
.001666 
.002084 
.002083 
.0080 
.0038 
.0017 
.0083 
.0050 
.0034 
.0050 
.0100 
.0083 
.0283     . 
.0150 

Inch. 
Ol 

a 

0. 
0. 

0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
BMtielliiiit. 

* 

General 

TeDtOa  strangth  per  square  inoh  of  original  section pourfa..  U}^! 

Xlastfto  Unit  par  square  laoh  of  original  section de....   I^JJJ 

Xlongation  per  iDoh  after  mptars ineh..   O-*?*! 

Xlongation  per  inch  nnder  strain  at  elaattc  limit do OflOV 

Bedoction  in  diameter  at  point  of  mptnre do....      ;!■* 

Sedootlon  in  area  after  mptore,  per  centam  of  original  seetton *7 

Poaition  of  mptnre 2".10ftiiBa«» 

Character  of  broken  snrface • silky,  interspcdrsed  with  dne  graaaUH** 

Uongatlonof  inchsecUons ".14,  ".18,  ".14,  «.80»,  "JJt'J^ 


7^  ZTtcTi  B.  /:.  J^t/^^^cC  c^^z-^^^ 


Om^    ey^cC    c?y^   Y'r'ti^t rtxor^  A^ojp 


H  Ex  No  16  M).  I. 


TESTS  01?  IBON,  ST£EL,.AND  OTHEB  MATKKlALa 

^O.  2S6S. 
MarkJi,  ""tV" 
Diameter,  ".66L 
Sectional  area,  J26  square  inch. 


m 


^ppliadlMMli. 

periDch. 

BacoMfiTe 
per^Sr 

Pennanent 

Mi. 

SiicoflMiTe 

Mt        , 

Remarlu. 

TotaL  ' 

Vwman 

F^nmdM. 

250 

1,250 

2.500 

8.750 

6,000 

8,250 

7.600 

8.750 

10,000 

11,260 

12.600 

12.750 

18,000 

18,260 

13,600 

18,780 

14,000 

14,280 

14,600 

14,760 

iSooo 

13,290 
16,600 
16,760 
18,000 
18,600 
17,000 
17,600 
18,000 
18.600 
18,000 
19,600 
20^000 
20.600 
21,000 
21,500 
22,000 
22.500 
28.000 
28.500 
24,000 
24,600 
26,000 
26,500 
28.008 

Pmtnds. 
1,000 
6,000 
10,000 
16,000 
20,000 
2N000 
80.000 
86,000 
40,000 
46,000 
60,000 
61.000 
62.000 

ftZ 

66,000 
60^000 
87,000 
68,000 
60,000 
00.000 
81,000 
82,000 
08,000 
84,000 
88.000 
88.000 
70.000 
72,000 
74,000 
78.000 
78,000 
80.000 
82.000 
84.000 
86.000 
86.800 
88.000 

oa^ooo 

84.000 
88,000 
88,000 
100,000 

100,000 
107,700 

Inch, 
Ol 
.000188 

!000487 
.000088 
.000817 
.000883 
.OOIMO 
.001817 
.801488 
.001860 
.001083 
.001717 
.001787 
.001817 
.001850 
.001888 
.001917 
.001860 
.001888 

!C08800 

004000 

.'004817 

'.008107 

.000087 

.0U600 

.018187 

.814887 

.818800 

.018000 

.019787 

.021887 

.028888 

.028088 

.088088 

.8817 

.0800 

'.840O 
.0487 
.0800 
.0883 
.8088 
.0087 

Inch. 
Ol 
.000138 

.oooior 

.000107 
.000100 
.000164 
.000100 
.000187 
.000107 
.000108 
.000187 
.000088 
000084 

.'oooooo 
.oooo:io 

.000083 

.000084 
000088 
.'0OOO88 

.000050 
.000487 
.000800 
.008700 
.000017 
.001888 
.001687 
.001500 
.001883 
.001087 
.001500 
.001088 
.001800 
.001787 
.001880 
.002108 
.008860 
002000 
.008817 
.0038 
.0083 
.0017 
.0087 
.0088 
.0088 
.0100 
.0284 

Ol 
0. 
0. 
0. 
0. 
Ol 
0. 
0. 
0. 

Inch, 
Ol 

Inltlftl  lood. 
KlMttolimii 

O0ii$ral  nummary, 
BjniYity 7.8888 

Toiwileitniigthper  iqaAreliMhof  oriidnal  Motion .'".V.*..'.lKmndi.I  107,780 

XlMtiellmllperMiiarelnohof  oriflpiiud Motion do  ...    00,000 

Xlongatioii  per  inen  nftor  rnptnre laoh..    O.180O 

Xlongftfelon  per  inch  under  Btnin  at  elaatio  limit do 002683 

BedneiienindiAmeterfttpointofraptare  do 184 

Bednetkin  in  Mes  after  mptare.  per  oeniom  of  original  aeotlon 4i:9 

Ppeitkmofrantnre 2^.26  from  Mek 

CharaotBT  of  broken  lorflMe tXXky,  traee  of  grannlation 

lof  inohaeetloina ^ ".00,  ".07,  ".09,  ".20,  ".26*,  ".U 


634  TESTS   OP   IRON,    STEEL,.  AND   OTHER   MATERIALS. 

Ko.  2866. 

Marks,  12  M^R^TH 

Diameter,  "*564. 

Sectional  area,  .25  square  inch. 


per  tooh. 

SnccessiTe 
elongation 
per  Inch. 

rennanent 
Bet. 

Snocedtire 
permanent 

Total. 

Persqnnre 
inch. 

BemarkB. 

PouruU. 
250 
1.250 

2,500 
3,750 

B,m 

6,250 
7.500 
8.760 
10,000 
11.250 
12,500 
12,750 
13,000 
13,  2.'iO 

13.  500 
13.750 

14,  000 
14,250 
14.500 
14,760 
16,000 
15.600 
16,000 
16,  500 
17.000 
17,500 
18,000 
18.500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22.500 
23.000 
28,600 
24,000 
24.500 
26,000 
25.600 
26,0(0 
26,080 

Pounds. 
1,000 
6,000 
10.000 
15,000 
20.000 
25,000 
30.000 
36,000 
40,000 
45,000 
60,000 
61,000 
52,000 
63,000 
54,000 
65,000 
60,000 
67,000 
58,000 
60.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74, 0(JO 
76,000 
78.000 
80.000 
82,000 
84.000 
86.000 
88.000 
90,000 
92,000 
94.000 
90.000 
08.000 
100.000 
102, 000 
104.000 
104,820 

Inch, 
0. 

.000167 

.000333 

.000500 

.000687 

.000850 

.001050 

.001200 

.001383 

. 001550 

.001733 

.0017^ 

.001833 

.001867 

.001933 

.002083 

.003000 

.003750 

.004583 

.005217 

.006033 

.007350 

.008667 

.010333 

.011867 

.013500 

.015000 

.016667 

.018500 

.020333 

.022250 

.024333 

.026583 

.029167 

.0317 

.0350 

.0383 

.0417 

.0467 

.0517 

.0583 

.0667 

.0917 

.0983 

Inch. 
0. 

.000167 

.000166 

.000167. 

.000167 

.000183 

.000200 

.  (K)0150 

.000183 

.  000107 

.000183 

.  p000.'O 

.000050 

.000034 

.000066 

.000150 

.UO0917 

.000750 

.000833 

.000634 

.00U816 

.001317 

.001317 

.001666 

.001534 

.001033 

.001500 

.001667 

.001833 

.001833 

.001917 

.002083 

.002250 

.002584 

.002533 

.0033 

.0033 

.0034 

.0050 

.0050 

.0066 

.0084 

.0250 

.0066 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.    .000017 

Inch. 
0. 

IniUalload. 

Tensile  strengOk 

* 

Omeral  $ummarff. 

Speoiflo  gnvity 7.W 

Hardness A» 

Tensile  stremctb  per  sqaare  inch  of  original  section pooads..  W,^ 

Xlastiolimitpersanare  Inch  of  original  section do....   *•* 

Blongation  per  inco  after  rapture laeh..   M* 

Elongation  per  inch  ander  strain  at  elastic  limit do W^ 

Kednotion  in  diameter  at  point  of  rapture do....      •** 

Redaction  in  area  after  rupture,  per  centum  of  original  section J'-* 

Position  of  rapture I  inohfi«B***^ 

Character  of  broken  snrface granular;  silky  spot  ai  eireiiBta«>e* 

Elongation  of  inch  sections.. ".0«,'".0ai«».08^'».ll,Mi'^ 


TESTS   OP  IHOK,    STEEL,    AND   OTHEB  MATERIALS. 

No.  2857. 

Marks,  «"tV" 
Diameter,  ".664. 
Sectional  area,  .25  sqaare  inch. 


635 


filonsation 
permch. 

SncceBaive 
eloDgatlon 
per  inch. 

Parmanent 

Suroessive 

permaiieot 

ML 

Bemttrkc 

Totol. 

PersquAre 

PoiMKif. 
250 
1,250 
1,500 
3,750 
5,000 
6,250 
7,600 
$.750 
10,000 
11.260 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14.000 
11.250 
11.500 
11.750 
15.000 
15.500 
16,000 
16.500 
17,000 
17.500 
18.000 
18,500 
19,000 
19.  500 
20.0U0 
20.500 
21.000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25  000 
26.600 
26.000 
26^400 

Pmmdt. 
1.000 
6,000 
10.000 
16.000 
20.000 
25.000 
80.000 
85,000 
10,000 
45,000 
60,000 
61,000 
62,000 
53.000 
54.000 
55,000 
56.000 
^.000 
68.000 
69.000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.100 
80,000 
82,000 
84.0U0 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
08.000 
100.000 
102,000 
101,000 
105,600 

InelL 

a 

.000150 
.000317 
.000600 
.000667 
.000833 
.001000 
.001197 
.001860 
.001500 
.001683 

,     .001733 
.001783. 
.001817 
.001850 
.001883 
.001967 

.     .002017 
.002217 
.OOiSSO 
.003100 
.004500 
.006167 
.007750 
.009117 
.011167 
.012833 
.014500 
.016167 
.017867 
.019917 
.021733 
.024200 
.026500 
.029107 
.031367 
.0350 
.0383 
.0133 
.0183 
.0533 
.0633 
.0750 
.1067 

Inch. 
0. 

.000160 
.000107 
.000183 
.000197 
.000166 
.000167 
.000167 
.000183 
.000160 
.000183 
.000050 
.000050 
.000031 
.000033 
.000033 
.000081 
.000050 
.000300 

.ooo:m 

.000550 
.001100 
.001667 

.ooisai 

.001667 

.001760 

.001006 

.001607 

.001667 

.001700 

.002050 

.001816 

.002467 

.002300 

.002607 

.002200 

.003633 

.0033 

.0050 

.0050 

.0050 

.0100 

.0117 

.0317 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inoh. 
0. 

InlUal  load. 
Elasti'*  limit 

Tensilo  strength. 

....   . 

Gmteral  summarif, 

Tenaile  strength  per  square  Inoh  of  original  section ,,... pounds..  105,600 

Xlastio  limit  per  Mnare  inch  of  original  section.......! do....    67,000 

XloBgstion  per  Inon  aftei*  raptnre inch..    0.1888 

Bongation  per  inch  under  Btrain  at  eloAtfc  limit do....  .002017 

Seduction  in  diameter  at  point  of  rnptiin^ do Ill 

Hedoctionin  area  after  rupture,  per  centum  of  original  section 30.1 

)  oeition  of  rupture 1".  12  fW>m  neok 

Character  of  broken  surfaoe granular  at  oircumference;  silky  center 

Xkmgatioii  of  inch  sections , ".  23*.  MS^  MO, 'Ml, '^U,  MO 


636 


T£STS  OF    IftOK,  BT£ELy  kHD   pTH£B   BCilTERIAU 
OTHBS  XVD  OF  TBTTKNIOV  HOOP. 

No.  2858. 


I>uun6ter, '' JS64. 

Sectional  area,  J25  squaro  inch. 


C^enerai 


9umwuurg. 


»k^«ir*ii«ih", 


iin 


TofiMi, 


;.-»»n«rn.'^.-%«ej«^..^. 


orii^nal  Beotion  . 


^^     w*l>r*^*°  "-i^iM;:;: - ,• \\;;'^^^c^ 


ZZ^Z^cTl  J^.J^,  Jlz/Z&tZ  ty>GyT^da.7* 


OZiheT'  ert^    a/^ .TirttTZTzz^irvT^act^ 


H  Ex  N«  16  50,  t. 


TESTS  OF  IHON,  STEEL,  AMD  OTHEB  MATERIALS. 

Na  286(H 

Marks,  "'i.V" 
Diameter,  ".664. 
Sectional  area,  .26  square  inch. 


637 


"SSfiSL- 

SooeeMlTe 
perlnob. 

PenMaent 
Mi. 

aneotodTe 
psnnalieiit 

■ot. 

Bemarkt. 

TotaL 

^.^T" 

FotmdM. 
290 
1.290 
2.500 
8,790 
6,000 
0^290 
7^500 
8,790 
10,000 
11,290 
12,900 
12,790 
18,000 
18;296 
18,800 
l5750 
14,000 
14,260 
14.900 
14,790 
15,000 
16^500 
16,000 
10,600 
17,000 
17.600 
18,000 
18,500 
10.000 
19^600 
20.000 
20,500 
21,000 
21,600 
22,000 
2^500 

Sooo 

23,600 
24.000 
24,600 
25,000 

PotmdM. 
1«000 

Sooo 

10,000 
15,000 
20,000 
26,000 
80,000 
86;  000 
40,000 
45,000 
60,000 
51,000 

60,000 
57,000 
68^000 
60^000 
00b  000 
63,000 
04,000 
06^000 
08^000 
70.000 
78.000 
74,000 
70^000 
78.000 
801000 
82.000 
84,000 
88.000 
88.000 
80.000 
68.000 
64,000 
06,000 
80^000 
100,000 

Jneh. 
Ok 

.000188 
•  000800 

:Se£ 

.ooim 

.001317 
.001488 
.001067 
.001700 
.001717 
.001760 
.001800 
.001888 
.002038 
.004600 
! 005417 
.006338 
.007000 
.008067 
.010417 
.012167 
.013067 
.015500 
.017417 

:0438 

.0017 
.0733 
.1038 

Inch, 
Ol 

.000183 
.000107 
.000107 
.000100 
.000184 
.000160 
.000100 
.000184 
.000100 
.000184 
.000038 
.000017 
.000088 
000060 
*000088 
.000300 
.002467 
.000017 
.000610 
.000007 
.001067 
.002360. 
.001786 
.001500 
.001888 
.001017 
.001060 
.001800 
.002500 
.003388 
•  002338 

\om 

.0034 
.0006 

.0084 
.0110 
.0300 

JnOL 
Oi 
0. 
Ol 

« 
Oi 
Oi 

a 

0. 

Jnth, 
0. 

iBltiAllMld. 
ElMtiollBllt 

Gemrat  gwmmarg, 

Tcnfle  atraDiSth  per  ■quae  Inch  of  oiigfaua Motion pounds..  lOO^OOO 

BMOto limit vcrooiuun inohaf  originidMeilon 4o....   66^006 

lUmprtioa  peg  inon •ftcr.raptore.>>^^ Inoli..    0.1606 

XbBpkHonpOfJBob  under  etnin  at  eLMtle  limit do 00188I 

BadmtioBi&dftometeretpolntof  mptnie do 164 

Bfldaotion  in  Moe after  mptare,  per  oentom  of  original  Motion 46.7 

PpaitkmofrQpfenre l".75fraaiMQk 

Chaneloref  lirokenaarflMe eitty 

".07,  ".08^  ".10,  ".12,  ".38»,  ".» 


638  TESTS   OF   IRON,    STREL,    AND    OTHER  MATERIALS. 

No.  2860. 

Marks,  "MBjTH 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 


AppUed  loads. 

Elongation 
per  inch. 

Snooessive 
elonpition 
per  inch. 

Pennanent 
set. 

SoooessiTe 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
inch. 

Pounds, 
250 
1,250 
2;  500 
3,750 
5,000 
6,250 
7,600 
8,750 
10,000 
11,250 
12.600 
12.750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,600 
16.000 
16,500 
17,000 
17,600 
18,000 
18,500 
19.000 
19.600 
20,000 
20,500 
21.000 
21.600 
22,000 
22,500 
23.000 
23,600 
24,000 
24,600 
24,920 

Pounds. 
1.000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
36.000 
40.000 
45,000 
60,000 
51,000 
62.000 
53,000 

,   64,000 
66.000 
66,000 
57,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74,000 
76.000 
78.000 
80.000 
82,000 
84,000 
86,000 
88.000 
90.000 
92.000 
94.000 
96.000 
98,000 
99,680 

Inch. 
0. 
.000117 
.000283 
.000450 
.000633 
.000800 
.000983 
.001150 
.001317 
.001467 
.001667. 
.001700.. 
.001733 
.001767 
.001883 
.002300 
.004333 
.005667 
.006667 
.007600 
.008338 
.009683 
.011333 
.013000 
.014838 
.016667 
.018333 
.020533 
.023000 
.025167 
.027417 
.030000 
.0333 
.0367. 
.0400 
.0450 
.0500 
.0567 
.0667 
.0817 
.1283 

IneA, 
0. 

.000117 
.000166 
.000167 
.000183 
.000167 
.000183 
.000167 
.000167 
.000150 
.000200 
.000033 
.000033 
.000034 
.000116 
.000417. 
.002033 
.001334 
.001000 
.000833 
.000838 
.001350 
001650 
.001667 
.001833 
.001834 
.001666 
.002200 

Inch. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 
Slastio  limit. 

Tensile  BtMBctb. 

.002467 

.002167 

.002250 

.002583 

.0038 

.0084. 

.0033 

,0050 

.0050 

.0067 

.0100 

.0150 

.0466 

. 

Crmeral  summary. 

fto  gravity 7.6881 

___Jiess — ^ It.  19 

Tensile  strength  per  square  inch  of  oriffinal  section poonda..    n.Mi 

Elastic  limit  per  square  inch  of  original  section do S^Mi 

Elongation  per  inch  after  mptnre inoli..    •.lOS 

Elongation  per  inch  under  strain  at  elastic  limit i do OOins 

Bednotionkn  diameter  at  point  of  rapture do CM 

Redaction  in  area  after  rapture,  per  oentam  of  original  section SOit 

PoAition  of  rapture 8*.06  fnsas  seek 

Character 6f broken surflMe gnnolari  silky apot at olroanftmce 

^ongaUonof  inohaeetions ".18,  ".28*.  "M,  ".14.  ".U*  *J1 


TFSTS   OF   IKON,  STEEL,  AND   OTHEB   MATEBIALS. 

No.  2861. 
Marks,  "^^K^TH 

Diameter.  ".564. 

Sectional  area,  .25  square  inch. 


639 


Appll 
TotaL 

»d  loads. 
Perwmare 

Elongation 
perbioh. 

Snooeasive 

elonfcation 

per  inch. 

Permanent 
■et 

Sacceaaire 

permanent 

aet. 

Semarka. 

Pound*. 

250 

1,250 

2,500 

3.750 

5,000 

6,250 

7.500 

8,750 

10,000 

'  11.260 

12,500 

12.750 

13,000 

13,250 

13.500 

13.760 

14.000 

14.250 

.  14,500 

14,750 

15.000 

15,500 

.  16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19.000 

19,500 

20,000 

20,500 

21,000 

21,600 

22.000 

22.600 

23,000 

23.500 

24.000 

24.600 

25.000 

25^620 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25^000 
30,000 
85.000 
40,000 
45.000 
60.000 
51.000 
52,000 
58.000 
54.000 
65.000 
66,000 
57,000 
68.000 
69.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84.000 
80.000 
88.000 
90.000 
92,000 
94,000 
96.000 
98,000 
100,000 
102,080 

Jneh, 
0. 

.000150 
.000317 
.000483 
.000650 
.000817 
.000083 
.001160 
.001317 
.001488 
.001667 
.001700 
.001750 
.001763 
.001867 
.002083 
.002488 
.003000 
.003833 
.004667 
.005668 
.007167 
.008839 
.010338 
.012167 
.013833 
.015600 
.017267 
.019167 
.021167 
.023833 
.025883 
.088338 
.031250 
.033838 
.0888 
.0417 
.0467 
.0617 
.0617 
.0717 
.1117 

Inch. 

a 

.000160 

.000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.000167 

.000166 

.000184 

.000033 

.000050 

.000033 

.000084 

.000216 

.000400 

.000517 

.000888 

.000634 

.000916 

.001584 

.001660 

.001500 

.001834 

.001666 

.001607 

.001767 

.001900 

.002000 

.002106 

.002500 

.002600 

.0052917 

.002588 

.004467 

.0034 

.0060 

.0060 

.0100 

.0100 

.0100 

Inch. 
0. 
9. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

Inch. 
0. 

Iniiial  load. 
Elaatlo  limit 

TenaOe  strenjj^tlL 



Oeneral  tummary, 

TesaUeatranffth  per  aqiiare inch  of  orleinal  section ponnda..  10^089 

Klaatio  limit  per  aqnare  inch  of  origimu  section do....    53,000 

Elonication  per  incn  after  mpture „ inch..    0.1538 

KlaofPAtion  per  Inoh  nnder  strain  at  elastic  limit do 001788 

Reduction  in  diameter  at  point  of  ruptare do 134 

Bednction  in  area  after  mptore,  per  centum  of  original  aeoUon 41.9 

Position  ofmptara : : 1  ".40  fimn  neck 

Character  of  sar&oe silky  I  tiaoe  of  grannlation 

JBksisatlon  of  inch  aaoUms -- ,. ^08,  ^0^ '^ Jl, ''.18^  ".38*,  M7 


640  TESTS   OF  IRON,   8T££Ly   AND   OTHES  MATEKIALa. 

HOOP  As. 

Exterior  diameter,  36f'JIS. 
Interior  diameter,  30^' M, 

No.  2866. 

Mark8,"¥.^^ 

Diamet^,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pertqaare 


rtqiuH 
Inon. 


Blo&gatioB 
perinoh. 


SaooeaalTe 
eloBfcaUon 
perinoh. 


Pen&flBent 
set. 


SooeeeeiTe 
permaDent 


260 
1,250 
2,fi00 
8,760 
6.000 
0^250 
7,600 
8,700 
10.00U 
11.250 
12,500 
12,750 
18.000 
13,260 
13,500 
18,760 
14,000 
14,250 
14,600 
14,760 
15,000 
15,260 
16,600 
16,760 
10,000 
10,260 
10,500 
17,000 
17,600 
18,000 
18,600 
19,000 
19,600 
20,000 
20,600 
31,000 
21,600 
22,000 
22,600 
28,000 
2$,S00 
24,000 
24,600 
25,000 
26,500 
20,000 
20,500 
27,000 
27.500 
27,640 


Pounds, 
1,000 
6k  000 
10,000 
16,000 
20,000 
35.000 
80  000 
85^000 
40,000 
45,000 
50,000 
61.000 
52,000 
63,000 
54.000 
66,000 

67,ooor 

68,000 

60,000 

60,000 

01,000 

82,000 

03,000 

04,000 

65,000 

06,000 

08,000 

70,000 

72,000 

74,000 

76,000 

78,000 

89^.000 

82,000 

84,000 

86.000 

88,000 

90,000 

92,000 

94,000 

96,000 

96,000 

100.000 

103.000 

104,000 

100,000 

108,000 

110.000 

110, 160 


Inch, 
0. 

.000167 
.000383 
.000500 
.000067 
.000838 
.001000 
.U01183 
.001350 
.001533 
.001700 
.001750 
.001783 
.001817 
.001867 
.OOlbOO 
.001050 
.001983 
.002017 
.002060 
.002083 
.002117 
.002150 
.002200 
.002750 
.003538 
.005000 


.008500 
.010000 
.011500 
.013117 
.014667 
.016167 
.01T788 
.019667 
.021500 
.023750 
.025900 
.027500 
.0900 


.0517 


.0998 
.1050 


Jnek. 
0. 

.0001(17 
.000166 
.000167 
.000167 
.000166 
.000167 
.000188 
.000167 
.000183 
.000167 
.000060 
.000033 
.000084 
.000050 
.000033 
.000050 
.000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000050 
.000550 
.000783 
.001467 
.001833 
.001667 
.001500 
.001500 
.001617 
.001560 
.001500 
.001616 
.001884 
.001H33 
.002360 
.002150 
.001600 
.0025 
•0638 


.0050 


.0060 
.0100 


.0117 


JndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Jnek. 


Initial  load. 


ElaaOo  limit 


TenaOe  straagth. 


Otntral  tummary, 

^ T.8M4 

».a 

Tensile  etrength  per  aqnare  Inoh  of  orlirinal  eection poonda..  UA169 

Xlastlc  limit  per  square  inch  of  oziginaT section do....   OI^MB 

Elongation  per  Inon  alter  mptnre ineh..   6L1486 

Elongation  per  inch  nnder  strain  at  elastic  limit do....  .6I3M 

Bedactionin  diameter  at  point  of  roptare ^....do IM 

Bednotion  in  area  alter  ruptarOb  per  oentum  of  original  section 6L8 

Position  of  mptare t  Inebss  fkom  neok 

Character  of  broken  soiihoe sito 

BkmgatioA  of  inch  sectiona .,.,.......« ,„„ ".07,'Mi''39*,1l;*16^''Jv 


TESTS   OF   IBON,  STEEL.,  AMD   OTHER  MATERIALS. 

No.  28C7. 

Marks,  "^.^tJ-^ 

Diameter,  ".564. 

Sectional  area,  J25  aqaare  inch. 


641 


Applied  loads. 


Total 


Per  square 
inch. 


EloneatloD 


per 


i^tioi 
mob. 


SacoeiMiiTe 
doD^ation 
per  inch. 


Permanent 


SucoeaBlve 

permanent 

set 


Remarks. 


Pottiuff. 

250 

1,290 

2,fl00 

8.750 

5.000 

6.250 

7,  SOU 

8.750 

10.000 

11,250 

12,500 

13.750 

14,000 

14. 2.>0 

14.500 

14,750 

15,000 

15.250 

15,500 

15,750 

10,000 

16,260 

16.500 

16,750 

17,000 

17,250 

17.600 

18,000 

18.500 

19.000 

19,500 

20.000 

90,500 

21,000 

21.500 

22,000 

22,500 

23,000 

23,500 

24,000 

24,600 

25^000 

25,500 

26.000 

86,500 

27,000 

27,600 

28.000 

28,600 

99,000 

S9.000 


Finmds. 

1,000 

5,000 

10,000 

15.000 

20.000 

25,000 

30.000 

85,000 

40,000 

45,000 

60,000 

65,000 

66,000 

57.000 

68,000 

60.000 

60,000 

61,000 

62,000 

63,000 

64,000 

66,000 

66^000 

67.000 

68.000 

60,000 

70.000 

72.000 

74.000 

76,000 

78.000 

80,000 

82,000 

84.000 

86,000 

88.000 

90,000 

92.000 

94,000 

96.000 

98.000 

100,000 

102,000 

104.000 

106.000 

108,000 

110.000 

112.  OUO 

114.000 

116,000 

116.240 


Ineh. 

a 

.000183 


.0004^7 
.000633 
.000800 
.000067 
.001133 
.001317 
.001483 
.001650 
.001817 
.('OlSSO 
.001883 
.001933 
.001067 
.002000 


.002067 
.002100 
.002133 
.002167 
.002200 
.002250 


.002438 
.002917 
.004183 
.006000 
.007567 


.010667 

.012800 

.018750 

.015500 

.017388 

.018038 

.02088:t 

.022760 

.024500 

.027000 

.0283 

.0317 

.0367 

.0883 

.0433 

.0483 

.0533 

.0633 

.0817 

.0933 


Inch 
0. 

.000133 
.000107 
.000167 
.000106 
.000167 
.00<»167 
.000166 
.000184 
.000166 
.000167 
.000167 
.000033 
.000033 
.000050 
.0000;{4 
.000033 
.000033 
.000034 
.000033 
.000033 

.oooo:u 

.000033 

.000050 

.000083 

.000100 

.000404 

.001266 

.001817 

.001567 

.001766 

.001334 

.001633 

.0014.'W 

.001750 

.001&-I3 

.001600 

.001900 

.001917 

.001760 

.002500 

.0018 

.0034 

.0050 

.0016 

.0050 

.0050 

.0050 

.0100 

.0184 

.0116 


Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Indk. 


Iniyalload. 


KlasUc  Umit. 


Tensile  strength. 


General  summary. 

TeosQe  strength  per  square  Ineb  of  original  section pounds..  116.240 

SasUc  limit  per  sauare  Inch  of  orls^nal  section do 67,000 
ouf^tion  per  inch  after  rupture iucfa..    0.  ril7 

Elongation  per  inch  under  strain  at  elastic  limit do  ...  .002250 

Beduotion  in  diameter  at  point  of  rupture do 134 

Bednction  in  area  after  ruptare,  per  centum  of  original  section 41.9 

Position  of  rupture 2".20  ftvm  neck 

Character  of  broken  surfkce silky,  trace  of  graualation 

Elongation  of  inch  sections ,,, ".05,  ".07.  ".09.  ".17,  ".25*.  ".10 


H.  Ex.  16 n 


642 


TESTS   OF   IBON,  STEEL,  AND   OTHEB  MATEBIALS. 


Marks,  "^.^t-^ 

Diameter,  ".564. 

Sectional  area,  .25  square  incb. 


No.  2868. 


Applied  loads. 


Total. 


Per  Muara 
inoo. 


Elon^catlon 
per  inch. 


Saccemlvp 
elooeation 
per iDch. 


Portnuient 


Sacoeeaire 

permaoent 

Bet 


Poundf. 
250 
1,250 
2,500 
3,760 
fib  000 
0,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
18.500 
13,750 
14,000 
14,250 
H500 
14,760 
16,000 
15,250 
15,600 
10,000 
18.500 
17.000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,600 
21,000 
21,500 
22.000 
22,500 
23.000 
23.500 
24.000 
24.500 
25.000 
25,500 
26^000 


Pounds, 
1,000 
5.000 
10,000 
16.000 
20,000 
25,000 
30,000 
85,000 
40.000 
45,000 
60,000 
51,000 
52,000 
63,000 
54,000 
66,000 
66.000 
67,000 
68.000 
60,000 
60,000 
61.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76.000 
78,030 
80.000 
82,000 
84.000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
06,000 
100,000 
102,000 
104,000 


JfieJk. 
0. 

.000117 
.000283 
.000467 
.000650 
.000817 
.000983 
.001160 
.001333 
.001500 
.001667 
.001700 
.001717 
.001750 
.001783 
.001833 
.001883 
.001917 
.001067 
.002067 
.002367 
.003017 
.004088 
.C05933 
.0(/7833 
.009500 
.  011133 
.012750 
.014500 
.016383 
.018188 
.020250 
.022500 
.024588 
.027500 


.0333 
.0367 
.0400 
.0460 
.0517 
.0567 
.0700 
.0900 


Tnoh. 
0. 

.000117 
.000166 
.000184 
.000183 
.000167 
. 000166 
.000167 
.000183 
.000167 
.000167 
.000033 
.000017 
.000033 
.000033 
.000050 
.000050 
.000034 
.000050 
.0001(10 
.000300 
.000650 
.00106'J 
.001850 
.  OOlOt/O 
.001607 
.001633 
.001617 
.001750 
.001833 
.001f<50 
.002067 
.002250 
.002083 
.  002917 


.003467 

.0034 

.0033 

.0050 

.0067 

.0050 

.0133 

.0200 


Inch, 
0. 
a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  lottd. 


Tensile  strength. 


General  Bummarif. 

Tensile  strength  per  square 4nch  of  orlffinat  section ponnda..  ItiM 

Elastic  limit  per  sqaare  inoh  of  original  aection do....    58.M 

Elongation  per  incti  afberruptare , inoh..    0.14S 

ElongatioD  per  inch  under  strain  at  elastic  limit   do 061MT 

Bedaction  in  diameter  at  point  of  rupture do U4 

Rednctionin  area  after  mptnre,  peroentnm  of  original  section 47.1 

Position  of  rupture VJitnmBfck 

Cliaracterof  brolcon  surface s&kj 

Slon^tion  of  inoh  se^Uoqs ,^ , ''.11,".86', ''.Ut,M«,'*.6it".|S 


TEST8   OF   IBON,  STEEL,  AMD   OTHER  MATEKIALS. 
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No.  2869. 
Marks,  "^.J^^ 
Diameter,  ".564. 
SeotioDal  area,  .25  sqaare  inch. 


Applied  loMte. 

Elonntioii 
perlnoh. 

SnoceMlve 
eloDj^atioo 
per  inch. 

Permanent 
■et. 

SucoeMlve 

permanent 

■et. 

Semarke. 

TotaL 

Per  square 
inoti. 

PottlMb. 

250 
1.250 
2,500 
8^700 
6,000 
6.250 
7,600 
8,750 
10,000 
11,250 
12,500 
12.756 
13,000 
13.250 
13.500 
18.750 
14,000 
14,250 
14,500 
14.750 
16,000 
15.250 
15.500 
15.750 
16,000 
16,250 
16,500 
16,750 
17,000 
17.500 
18.000 
18,500 
19,000 
19,600 
20.000 
20,600 
21.000 
21,600 
22,000 
2^600 
23.000 
23,500 
24,000 
24.600 
26,000 
28,500 
28.000 
26,500 
27,000 
27.600 
37,890 

Foundt. 
1,000 
6.000 
10,000 
16.000 
20,000 
26,000 
80,000 
85,000 
40,000 
45.000 
60.000 
61.000 
62,000 
63,000 
54,000 
66.000 
66,000 
57,000 
68,000 
50.000 
60,000 
61.000 
62.000 
63.000 
64,000 
66.000 
66,000 
67,000 
68.000 
70,000 
72.000 
74.000 
18.000 
78,000 
80,000 
82,000 
81.000 
80,000 
88,000 
90,000 
02,000 
94,000 
96,000 
98,000 
100,000 
102.000 
104.000 
100^000 
108,000 
110.000 
111,560 

Inch, 
0. 

.000133 
.000300 
.000467 
.000650 
.000817 
.001000 
.001167 
.001883 
.001600 
.001667 
.001700 
.001738 
.001767 
.001817 
.001850 
.001888 
.001917 
.001950 
.002000 
.002050 
.002100 
.002183 
.002167 
.002200 
.002300 
.002400 
.002550 
.002967 
.004783 
,006667 

! 009883 

.011500 

.013117 

.014750 

.016500 

.018360 

.020383 

.022388 

.024888 

.026867 

.029500 

.031883 

.034107 

.0367 

.0488 

.0500 

.0560 

.0650 

.0917 

Inch. 
0. 

.000133 
.000107 
.000167 
.000183 
.000167 
.000183 
.000167 
.000169 
.000167 
.000167 
.000083 
.000033 
.000034 
.000050 
.000033 
.000033 
.000034 
.000033 
.000060 
.000050 
!  000050 
.000038 
.000034 
.000088 
.000100 
.000100 
.000150 
.000417* 
.001818 
.0Ji88l 
.001633 
.001683 
.001617 
.  001617 
.001633 
.001760 
.001850 
.001938 
.0U2050 
.002500 
.002034 
.002033 
.002383 
.002284 
.002538 
.0066 
.0067 
.0050 
.0100 
.0267 

Jneh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

BliMtlo  limit 

Tensile  strpngtb. 

(}tneral  Bummarif. 

Tensile otreBgih  persqnare inch  of  oriffinal  section ponnds..  111.660 

Xlaetio  limit  per  square  inch  of  original  seotion do....    01,000 

Elongation  per  inon  after  rupture inch..    0.1800 

Elongation  per  inoh  under  strain  at  elastic  limit do 002200 

Redaction  in  diameter  at  point  of  rupture do 184 

BeducUon  in  area  after  rupture,  per  centum  of  original  section 41.9 

Pooition  of  rupture V.OS  from  neck 

Character  of  broken  surface silky;  slightly  granular 

Elongation  of  inch  aeotiooa 'Ml,  ".82*,  ".12,  ".09,  ".07,  ".Vt 


TBAre  OP  IBON,  STEEL,  AND  OTHEB  UATESIALS. 

No.  28S9i 

Marks,  "»i,V  = 
Diameter,  ".664. 
Sectional  area,  J25  sqaate  inch. 
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"^^ 

porlnob. 

ParnMUieiit 

Oiiooooitve 

Bemarks. 

TotaL 

""•i^T" 

280 

k^ 

Its: 

8,750 
10,000 
11,250 
12,800 
12.750 
18,000 
18,250 
18,500 
18,750 
14.000 
14,260 
14,500 
14.750 
15,000 
16,800 
18.000 
10^800 
17,000 
17,800 
18,000 
18.500 
19.000 
101500 
80.000 
20.600 
21,000 
81,500 
22,000 
22;  600 
28.000 
23.600 
84.000 
24,600 
26,000 

10,000 
16.000 
20,000 
25,000 
80,000 
86,000 
40,000 
45,000 

64,000 
66.000 
50,000 

57,000 
68.000 

60.000 
00,000 
02,000 
04,000 
00^000 
08.000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 

Sooo 

84,000 
80.000 
88.000 
00.000 
93,000 
94,000 
90.000 

oe;ooo 

100,000 

Ineh, 
0. 

.000188 
.000800 

000407 

.oSmS 

.000817 
000067 
!  001188 
.001817 
.001488 
.001007 
.001700 
.001717 
.001780 

:l»iSS 

.002038 
.004800 

.006417 

.007000 
.008007 
.010417 
.012107 
.013007 
.016500 
.017417 
.019307 

!  081338 
.0438 

:SS 

.0017 
.0788 
.1088 

Ineh, 

a 

.000188 
.000107 
.000107 
.000100 
.000184 
.000150 
.000100 
.000184 
.OQOIOO 
.000184 
.000038 
.000017 
.000088 

'.000300 
.002407 
.000017 
.000010 
.000087 
.001007 
.002350. 
.001750 
.001500 
.001888 

.oo:ei7 

.001060 
.001800 
.002500 
.003888 
.002338 

:0060 
.0034 
.0400 

.0084 
.0110 

Ineh, 
Oi 
Oj 
9i 
Oi 
9i 
Oi 
Oj 
0. 
0. 

IndL 
0. 

InttiAllmid. 
ElMtio  limit 

Teniiloitmgth. 

— •-•• 

.0300 

Qtmral  Bwmmarg, 

Tfluila  aOngBgtb  per  aqnin  inch  of  original  Motloii pomida..  lOOiOOO 

Baatio limit Kraanam  inch  of  origiiialMetiOD 4o....    68^009 

"  n pet InoA after jraptan. .«...» iBah..    0^1609 

nnMrJaoh  nndar  atrain  at  elaatio  limit da 0018881 

^ liadioaieteratpointof  mptoxa da 104 

Badwtloniiiacoaafkermptiira.  per  oentom  of  original  seoUoa — .       49.7 

PoattfoBofniptiira 1''.76  ftmn  aedk 

ChaaolirafSrakanaiirflwe ailkr 

"    lof  iMhaaottoBf ".07,  ".09^ ".10,  ".18,  ".OT,  ".» 


638  TESTS   OF   IBONy    STE£Ly    AND   OTHER  HATEBIALB. 

No.  2860. 

Diameter,  '^564. 

Sectional  area^  .25  square  inch. 


Applied  loads. 

Suooeeslve 
eloniration 
per  inch. 

Penuanent 

ML 

Snocessive 
pennane&t 

set. 

Semarka. 

Total. 

Per  Bqnare 

permch. 

Pound*. 
250 
1,250 
2.500 
3,750 
5,000 
6,250 
7,600 
8,750 
10.000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14.500 
14,750 
15,000 
15,500 
16.000 
16.500 
17.000 
17.500 
18,000 
18,500 
19,000 
19.500 
20.000 
20,600 
21,000 
21,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24,600 
24,920 

Pound*. 
1,000 
6,000 
10,000 
15.000 
20,000 
25.000 
30,000 
36.000 
40.000 
45.000 
60,000 
51,000 
52,000 
53,000 
54,000 
66,000 
66,000 
57,000 
58,000 
60,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96.000 
98,000 
90,660 

Inch, 
0. 

.000117 
.000283 
.000450 
.000633 
.000800 
.000983 
.001150 
.001317 
.001467 
.001667 
.001700 
.001733 
.001767 
.001883 
.002300 
.004333 
.005667 
.006667 
.007600 
.008338 
.000683 
.011333 
.018000  . 
.014838 
.010667 
.018333 
.020533 
.023000 
.025167 
.027417 
.030000 
.0333 
.0367 
.0400 
.0450 
.0500 
.0567 
.0667 
.0817 
.1283 

Inch. 
0. 

.000117 
.00(1166 
.000167 
.000183 
.000167 
.000183 
.000167 
.000167 
.000150 
.000200 
.000033 
.000033 
.000034 
.000116 
.000417 
.002033 
.001334 
.001000 
.000838 
.000838 
.001350 
001650 
.001667 
.001833 
.001834 
.001666 
.002200  . 
.002467 
.002167 
.002250 
.002583 
.0033 
.0034. 
.0033 
.0050 
.0050 
.0«67 
.0100 
.0150 
.0466 

Inch. 
0. 

a 
a 

0. 
0. 
0. 

a 

0. 

a 

Inch. 
0. 

Initial  load. 
Blaatio  limit. 

Chneral  summary . 

flcgiaTlty 7.«» 

new. itW 

Tensile  strength  per  aqnare  inch  of  original  section pomida..    M.M 

Elastio  limit  per  sonare  inch  of  original  section do I8,IM 

Elongation  per  inch  alter  mptnre iaoh..    f.ICS 

Elongation  per  inch  under  strain  at  elastic  limit i do W7V 

Reduction  in  diameter  at  point  of  rupture do C94 

Reduction  in  area  after  rupture,  per  oentnm  of  original  section Ill 

Poeitionofruptare 2*.«ftvaBeck 

Character  of  broken  sorfiwe gnnnlari  aillcyapotatolroanleraoe 

Elongation  of  inch  seoUons ".U,  ".28*.  "ai^  «<'.14,  ".la,  *-U 


TF,8T8   OF   IKON,  STEEL,  AND    OTHER   MATEBIALS. 
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No.  2861. 
Marks,  "MK^TH 

Diameter,  ".564 

Sectional  area,  .25  square  inch. 


Applied  loads. 

irlnnffAflAn 

Snccemive 

elongation 

per  inch. 

Penn»nent 

set; 

SncoeasiTe 

permanent 

set. 

Bemarks. 

Total 

PerMnare 
Inch. 

per  inch. 

Pounds. 

250 

1,250 

2,500 

3,750 

6.000 

8,250 

7.500 

8.750 

10.000 

11.260 

12.500 

12.750 

13.000 

13,250 

13,500 

13,750 

14,000 

14,250 

.  14,500 

14.750 

15,000 

15,500 

.  18,000 

18,500 

17.000 

17,500 

18,000 

18.500 

19.000 

19,500 

20,000 

f  20,500 

21,000 

21,500 

22,000 

22.600 

23,000 

23,500 

24.000 

24,600 

25.000 

25,520 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
46,000 
50.000 
51.000 
62,000 
68,000 
54,000 
55,000 
66,000 
67,000 
68.000 
69.000 
60.000 
82,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
88.000 
88,000 
90,000 
92,000 
94,000 
98,000 
98,000 
100,000 
102,080 

Inch. 
0. 

.000150 
.000317 
.000483 
.000850 
.000817 
.000983 
.001160 
.001317 
.001489 
.001887 
.001700 
.001750 
.001763 
.001887 
.002063 
.002463 
.003000 
.003833 
.004887 
.005688 
.007187 
.008839 
.010338 
.012187 
.013833 
.015500 
.017287 
.019187 
.021187 
.023883 
.025833 
.028333 
.031250 
.033883 
.0383 
.0417 
.0487 
.0617 
.0817 
.0717 
.1117 

IflCh. 

a 

.000150 

.000167 

.000168 

.000167 

.000167 

.000168 

.000187 

.000187 

.000188 

.000184 

.000033 

•  000050 

.000033 

.000064 

.000216 

.000400 

.000517 

.000883 

.000634 

.000918 

.001684 

.001688 

.001500 

.001834 

.001868 

.001607 

.001787 

.001900 

.002000 

.002188 

.002500 

.002600 

.002917 

.002588 

.004487 

.0034 

.0060 

.0050 

.0100 

.0100 

.0400 

Inch. 
0. 

a 

0. 
0. 
0. 

a 

0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

TensOestnngUL 

'" 

Oen&ral  aumfnary, 

TeBsUestmiKtiipOT  square  inch  of  original  section poanda..  10!;080 

Elaatio  limit  per  sqnaie  inch  of  origind  section do...    53,000 

Elongation  per  incQ  after  raptui:e inch..    0.1538 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001788 

Redaction  in  diameter  at  point  of  rupture do 134 

Bedaction  in  area  after  mptore,  per  centum  of  original  seotion 41.9 

Position  of  mptnre L. .......: 1  ".40 from  neck 

Character  of  surface silky  i  trace  of  granulation 

SUmgation  of  inch  aeotionB ^^.. .,.. — -, ; ^ ^08,  '^O^  Ml, 'm!^  ".88*.  ".IT 


640  TESTS   OF   IftON,   8T££Ly   AND   OTHER  MATEBIALS. 

HOOP  A,. 

Exterior  diameter,  36'^76. 
Interior  diameter,  30^* M* 

No.  2866. 

Marks,  »¥,!l^ 

Diamette,  '^564. 

Sectional  area,  .26  square  inch. 


Applied 


TotaL 


Pounds, 
2S0 
1,280 
S,600 
8,750 
ft,  000 
0^250 
7,000 
8,760 
10,000 
11,250 
12.500 
12,750 
18,000 
13,250 
18,500 
18,750 
li,000 
li,250 
14,500 
14.750 
1^000 
15,250 
16,500 
15,750 
10,000 
10,250 
16,500 
17,000 
17.500 
18,000 
18,500 
10,000 
10,500 
20.000 
20,500 
31,000 
21,500 
22.000 
22,500 
28,000 
23,500 
24,000 
24.500 
25,000 
25.500 
20^000 
26,500 
27,000 

r.soo 

37,540 


PerMOAre 
inon. 


Pounds. 
1,000 

^ooo 

10,000 
16.000 
20,000 
2S»000 
80  000 
85^000 
40,000 
45,000 
50,000 
5L00O 
53,000 
53,000 
64,000 
55^000 

67,ooor 

58,000 
50,000 
60,000 
61.000 
62,000 
68.000 
64,000 
66,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76^000 
78,000 
80(000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
04,000 
06^060 
06,000 
100,000 
102,000 
104.000 
106,000 
108,000 

110.  ooe 

110, 160 


Bloncstloii 
pcrlnob. 


Inch, 
0. 

.000167 
.000388 
.000500 
.000667 
.000839 
.001000 
.001183 
.001850 
.001533 
.001700 
.001750 
.001783 
.001817 
.001867 
.OOIMO 
.001050 
.001963 
.002017 
.002060 
.002083 
.002117 
.002150 
.002200 
.002750 
.003588 
.005000 
.006833 
.008500 
.010000 
.011500 
.013117 
.014607 
.016167 
.017788 
.019667 
.021500 
.023750 
.025000 
.027500 
.0900 
.0988 
.0967 
.0400 
.0450 
.0517 
.0567 
.0067 
.0988 
.1050 


SnooeMive 
eloBgAtkm 
per  inch. 


JmcA 

0. 

.000107 
.000106 
.000167 
.000167 
.000166 
.000167 
.000188 
.00U167 
.000183 
.000167 
.000060 
.000033 
.000034 
.000050 
.000033 
.000050 
.000038 
.000034 
.000033 
.00OU33 
.000034 
.000038 
.000050 
.000550 
.000783 
.0014^ 
.001833 
.001667 
.001500 
.001500 
.001617 
.001550 
.001500 
.001616 
.001884 
.001F38 
.002250 
.002150 
.001600 
.0025 


.0034 
.0038 
.0050 


.0100 
.0266 
.0117 


Pennai 


IndL 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooeMiTe 
permanent 


Initial  kMd. 


BUrtioUinik 


TenaQe  strength. 


Oenerdl  fwmauiry. 

~ T.6B4 

si^a 

TeneUe  ttreingth  per  equare  inch  of  oricinal  eection • poonda..  116^161 

XlaaUc  limit  per  eaaareinob  of  original  section do....    «|,000 

Xlongation  per  inon  after  mptore inefa..    6l1400 

Elongation  per  inch  nndor  strain  at  elastio  limit do tMMO 

Bedaotion  in  diameter  at  point  of  roptare .••... do 144 

Bednetion  in  area  after  mptare^  per  oentam  of  original  oeotlon 44.6 

Position  of  mptare •  iaehea  ikos  aeek 

Cbaraoterof  broken  surlboe «|] 

glongatlm  of  Inob  •eetlona  ..,....,.. ,^..., ,,„„ ''.0T,",li"J8»,nit*l6^'' 
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Diameter,  ''.664, 


Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


ToUL 


Persqniu^ 
inch. 


£loD^at1oD 
per  moh. 


SacoeMive 
duugatioQ 
per  inch. 


PermaneDt 


Sucoeaslve 

permanent 

set 


Remarko. 


250 
1,250 
2,  MO 
8,750 
5,000 
6,250 
7.500 
a  750 
10.U00 
11,250 
12,500 
13.750 
14,000 
14, 2:>o 
14,500 
14,750 
15,000 
15,250 
15,500 
15.750 
16,000 
16,260 
16,500 
16,750 
17,000 
17,260 
17,500 
18.000 
18.500 
19.000 
10,600 
20.000 
20,500 
21,000 
21.500 
22,000 
22,500 
23.000 
23.500 
24,000 
24.500 
25^000 
25,500 
26.000 
26,500 
27.000 
27,500 
28.000 
28,500 
20,000 
29,060 


Patmds. 

1,000 

5,000 

10.000 

15,000 

20.000 

25,000 

30.000 

83,000 

40,000 

45,000 

50,000 

55,000 

56,000 

57,000 

5^000 

59,000 

60.000 

61,000 

62,000 

63,000 

64.000 

65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

72,000 

74.000 

76,000 

78^000 

80,000 

82.000 

84,000 

86,000 

88,000 

90,000 

92,000 

04.000 

96.000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112.  OUO 

114,000 

116.000 

116,240 


Inch. 

a 

.000133 
.000300 
.0U0467 
.000633 
.000600 


.001133 

.001317 

.  001483 

.001650 

.001817 

.(•01850 

.001883 

.001933 

.001967 

.002000 

.002033 

.002067 

.002100 

.002133 

.002167 

.002200 

.002250 

.002388 

.003488 

.002917 

.004188 

.006000 

.007567 

.009338 

.010667 

.012300 

.018750 

.015500 

.017338 

.018988 

.020883 

.022750 

.024500 

.027000 

.0283 

.0317 

.0367 

.0883 

.0433 

.0483 

.0533 

.0633 

.0817 

.0933 


Inch 
0. 

.0i)ul33 
.  01J0167 
.000167 
.000166 
.000167 
.  00(1167 
.000166 
.000184 
.0U0I66 
.000167 
.000167 
.O000.'i3 
.000033 
.000050 

.ooooru 

.000033 
.000033 
.000034 
.000033 
.000033 

.oooo:m 

.000033 

.000050 

.000083 

.000100 

.000404 

.001266 

.001817 

.001567 

.001766 

.001334 

.001633 

.0014.50 

.001750 

.0018:13 

.001600 

.001900 

.001917 

.001750 

.002500 

.0018 

.0034 

.0050 

.0016 

.0050 

.0030 

.0050 

.0100 

.0184 

.0116 


Inch, 
0. 
0. 
0. 
0. 
0. 

a 

0. 
Q. 
0. 


Inek. 


Initial 


BloBtlc  UniiU 


Tensile  strength. 


General  summary . 

TenaHe  strength  per  square  ineb  of  ori final  nection ponnds..  116,240 

XIaatic  limit  per  square  inch  of  orisiDai  section do 67,030 

Elongation  per  Incn  after  ruptnre tech..    0.1217 

£loiigation  per  inch  nnder  strain  at  elastic  limit do  ...  .002250 

Beduof  ion  in  diameter  at  point  of  raptnre do 134 

Beductton  in  area  after  mptare,  per  centnm  of  original  section 41.9 

Position  of  mptare 2"20ftomneok 

Character  of  broken  surface silky,  trace  of  graonlation 

Klongatlonof  inch  sections , ".05.  ".07,  ".09,  ".17,  ".25*.  ".10 


H,Bx.  16 n 
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TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIAUa. 


No.  286& 


Diameter,  ^^564. 

Sectional  area,  .25  square  incli. 


Applied  loads. 


TotaL 


Per  Miure 
incb. 


Elonieation 
per  Inch. 


SucceiMiTe 
elongAtiOD 
per  inch. 


PermMieDt 


Saeoesaive 
permaneiit 


250 
1,250 
2,500 
8,760 
S,000 
0,260 
7,500 
8»760 
10,000 
11,260 
12,500 
12,750 
13.000 
13,260 
13,500 
13,760 
14,000 
li,250 
li600 
14.760 
16,000 
15,250 
15.600 
10,000 
10,500 
17,000 
17,500 
18,000 
18,500 
10,000 
10.600 
20.000 
20,600 
21,000 
21.500 
22,000 
22,500 
23.000 
23,600 
24.000 
24.500 
25,000 
25,600 
28,000 


1,000 
6.000 
10,000 
15.000 
20,000 
25,000 
80,000 
86,000 
40,000 
46,000 
60,000 
51,000 
62,000 
63.000 
64,000 
66.000 
56.000 
57.000 
68.000 
60,000 
00.000 
61,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78,030 
80.000 
81,000 
84,000 
86,000 
88,000 
90,000 
02,000 
04,000 
06,000 
08,000 
100,000 
102,000 
104,000 


JndL 
0. 

.000117 
.000283 
.000467 
.000660 
.000817 
.000963 
.001150 
.001333 
.001500 
.001067 
.001700 
.001717 
.001760 
.001783 
.001833 
.001883 
.001917 
.001067 
.002067 
.002367 
.003017 
.004083 
.C05038 
.0(/7888 
.009600 
.011133 
.012750 
.014500 
.016383 
.018188 
.020290 
.022500 
.024583 
.027600 
.029838 
.0333 
.0367 
.0400 
.0460 
.0517 
.0567 
.0700 
.0000 


Inch, 
0. 

.000117 
.000166 
.000184 
.000183 
.000167 
.000166 
.000167 
.000183 
.000167 
.000167 
.000033 
.000017 
.000033 
.000033 
.000050 
.000050 
.000034 
.000050 
.OOOUiO 
.000300 
.000650 
.OOIOO*! 
.001850 
.OOlOi-O 
.001607 
.001633 
.001617 
.001750 
.001833 
.001K50 
.002067 
.002250 
.002083 
.002917 
.002333 
.003467 
.0034 
.0033 
.0050 
.0067 
.0060 
.0133 
.0200 


InOu 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initiia  load. 


RlMtioUmik 


Tensile  sIranKlh. 


CrtifMral  9ummarjf, 

Pensile  strength  per  •qnareinoh  of  orifrinsl  section povnds..  101, 610 

EUstlolimitpersaaarelnohof  original  section do....    6IL9M 

Elongation  per  InoD  afterrapiare inch..    0.14SI 

Elongation  per  inch  ander  strain  at  elastic  limit   do OOIWI 

Kodaotion  in  diameter  at  poiat  of  rapture do 154 

Redaction  in  area  after  mptnre,  per  oentam  of  original  section 47.1 

Position  of  raptnre l"Jft««»eck 

Character  of  broken  sarfuce "^^ 

](lon|(ation of  inch  se9tio4S «* « ? •..•.".ll/*M*,  ",^X**A%'*»9^'*.m 
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Mark8/^^*f^ 


No.  2869. 


Diameter,  ''.564. 

SectioDal  area,  .26  sqaare  inch. 


Applied  loada. 


TotaL 


Per  Miiare 
incli. 


Elonsntioxi 
permoh. 


BuoceMive 
eloBcatioo 
per  Inoh. 


Pormanent 

Mt. 


Suooee«ive 
permanent 


Remarks. 


Ptfundt. 
2S0 
1,250 
S.fiOO 
3,750 
6,000 
0,260 
7,600 
8.750 
10,000 
11,250 
12,500 
12.750 
13,000 
13.260 
13,800 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
16.290 
15.500 
15,750 
16,000 
10^250 
10^500 
10^750 
17,000 
17.600 
18,000 
18,500 
19,000 
10,500 
20,000 
20,600 
21,000 
21,500 
22,000 
2:2,500 
23.000 
23.500 
24,000 
24,500 
26,000 
25,600 
28,000 
26,500 
27,000 
27.600 
27,800 


Pounds. 
1,000 
5,000 
10,000 
16.000 
20,000 
26^000 
30.000 
85,000 
40,000 
45,000 
60.000 
61.000 
62,000 
58.000 
54,000 
55,000 
56,(100 
67,000 
68.000 
58.000 
80,000 
81.000 
82.000 
83.000 
84.000 
86.000 
88.000 
87,000 
88.000 
70,000 
72,000 
74,000 
78.000 
78,000 
80,000 
82,000 
St.OOO 
80,000 
88,000 
9O,0UO 
83,000 
94,000 
98,000 
08,000 
100,000 
102,000 
104.000 
108^000 
108,000 
110.000 
111,580 


0. 

.000133 
.000300 
.000487 
.000060 
.000817 
.001000 
.001187 
.001888 
.001600 
.001887 
.001700 
.001738 
.001787 
.001817 
.001850 
.001888 
.001917 
.001950 
.002000 
.002050 
.002100 
.002183 
.002187 
.002200 
.002300 
.002400 
.002650 
.002987 
.004783 
.006887 
.008300 
.000883 
.011500 
.013117 
.014750 
.018500 
.018360 
.020263 


.026887 
.029500 
.031883 
.034187 
.0387 


.0550 
.0850 
.0917 


Inch. 
0. 

.000138 
.000187 
.000187 
.000183 
.000187 
.000183 
.000187 
.000189 
.000167 
.000187 
.000033 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


.000034 
.000050 
.000033 
.000033 
.000034 
.000033 
.000060 
.000060 
.000050 


.000038 

.000100 

.000100 

.000150 

.000417' 

.001816 

.0Jt88i 

.001833 

.001683 

.  001817 

.001617 

.001833 

.001750 

.001850 

.001933 

.OU2050 

.002600 

.002034 

.002633 

.002383 

.002284 

.002538 


.0050 
.0100 
.0287 


EliMtlo  limit. 


Tensile  strength. 


Otneral  Bummary, 

Tensile  ■trength  per  square  inoh  of  oriffinal  section pounds..  111.580 

Elastio  limit  per  sanare  inch  of  original  section do....    ai.OOO 

Elongation  per  inon  after  rapture inch..    0. 1300 

Elongation  per  inch  under  strain  at  elastic  limit do 002200 

Bednotlon  in  diameter  at  point  of  rupture do 184 

Seduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rapture 1".85  from  neck 

Character  of  broken  anrfiMe silky;  slightly  grannlar 

EUmfationolinchaeotions..., , ".11,  ".32*,  ".12,  ".09,  ".07,  ".Q7 
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T£ST»   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 


Marks,  "W** 
Length,  11".020. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 


No,  716. 


Applied  loads. 

Compres- 
sion per 
inch. 

compres- 
sion per 
inch. 

Permanent 
set. 

Snooessive 

permanent 

set 

Bema^i. 

TotaL 

Per  sqaare 
incli. 

Poundt. 

1.000 

2,000 

3,000 

4.000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19.000 

20.000 

21.000 

22.000 

23,000 

24.000 

26,000 

28.000 

27,000 

28,000 

29,000 

30,000 

31.000 

32,000 

33,000 

34,000 

85,000 

S6.000 

87.000 

38,000 

39,000 

40,000 

67,300 

Pound*. 

1.000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

16^000 

16,000 

17,000 

;8,ooo 

19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
30,000 
40,000 
57, 300 

Inch, 

a 

.000050 

.000100 

.000140 

.000190 

.000240 

.000280 

.000330* 

.000380 

.000430 

.  000470 

.000520 

.000570 

.000620 

.000670 

.000720 

.000770 

.000820 

.000880 

.000920 

.000990 

.001060 

.001120 

.001180 

.001270 

.001340 

.001420 

.001510 

.001610 

.001720 

.001870 

.001080 

.002150 

.wzm 

.002620 
.002920 
.003100 
.003510 
.003850 
.004400 

Inch.  . 
0. 

.000050 
.000050 
.000040 
.030050 
.000050 
.000040 
.000050 
.000050 
.000050 
.000040 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000040 
.000070. 
.000070 
.000000 
.000000. 
.000090 
.0(10070 
.OiOOOSO 
.000000 
.000100 
.000110 
.000100 
.000110 
.000170 
.000210 
.000260 
.000300 
.000240 
.000350 
.000340 
.000550 

Inch. 
0. 

Inch. 
0. 

Initial  losd. 

0. 

.000020 



.000020 

.000030 

.000010 

.000080 

.000050 

1 

1 

1 

.000180 

.000100 

.000380 

.000200. 

[ 

1 

1 

.001010 

.000630 

1 

.002520 

.  001510 

Ultimate  streos^b* 

Failed  by  triple  flexure. 


TfiStS  OP   IRON,   StEEL,   AND  OTHEB  MATERIALS. 

i(0.  2875. 
Marks,  "¥.5'^ 
Diameter,  "Mi. 
Sectional  area,  .25  square  inch. 


645 


periDoh. 

SncoMRlTe 
elongattoii 
perinch. 

Permttneni 
set. 

SnooMBtre 
set. 

Bemarka. 

Total. 

Persqnare 
inch. 

• 

PoundM. 
250 
1,250 
2,500 
3,750 
5.000 
6,260 
7,300 
8,750 

io,ono 

11,250 

rA500 

12,750 

1:1.000 

13.250 

13.500 

U,750 

14.000 

14.250 

14,500 

14,750 

15.000 

15.250 

15.500 

15,  7.t0 

16,000 

16,2^0 

1U,500 

17.000 

17,500 

18,000 

18,500 

19,000 

10.500  . 

20.000 

20.500 

21.000 

21.500 

22,000 

22.500 

23,000 

23.600 

24,000 

24,500 

25,000 

25,500 

20.000 

26.500 

27,000 

27,500 

27.780 

1,000 

,      6,000 

•     10,000 

15,000 

20,000 

25,000 

80,000 

35,000 

40,000 

45,000 

60,000 

61.000 

62,000 

53,0C0 

64,000 

55.000 

56.000 

57.000 

58,000 

50  000 

60,000 

61,000 

62,000 

•      63,000 

64,000 

65,000 

60.000 

66,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82.000 

84.000 

86.000 

8a  600  • 

90.000 

92.000 

94,000 

96.('00 

98,000 

100.000 

102.000 

104,000 

106,000 

108,000 

110.000 

111.120 

Inch. 
0. 

.000117 
.000283 
.000430 
.000617 
.000800 
.000807 
.001133 
.001317 
.001467 
.001650 
.001683 
.001717 
.001750 
.001800 
.001833 
.001867 
.001900 
.001933 
.001983 
.002038 
.002050 
.002083 
.002117 
.002167 
.003417 
.004850 
.006700 
.008167 
.000667 
.011000 
.012500 
.014167 
.015667 
.017183 
.018800 
.020667 
.022500 
.084667 
.026750 
.029383 
.031667 
.0360 
.C38» 
.0417 
.0467 
.0617 
-  .0617 
.0733 
.0983 

Inch. 
0. 

.000117 
.000166 
.000167 
.000167 
.000J83 
.000167 
.000166 
.000\84 
.000160 
.000183 
.000033 
.000034 

.000050 

000033 

.00003* 

.000033 
.000033 
.000050 
.  .000050 
.0000:7 
.000033 
.000034 
.000050 
.001250 
.001433 
.001850 
.001467 
.001500 
.001333 
.001500 
.001667 
.001500 
.001516 
.  001617 
.001867 
.001833 
.002167 
.002083 
.002683 
.002334 
.003383 
.0033 
.0034 
.0060 
.0050 
.0100 
.0116 
.0250 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

IniUallooa. 
Elastio  limit. 

Teusilo  atrength. 





'    General  summary. 

TenaileatreBi^pefraqiiaretnoh  of  original  Motion ponncln..  111,120 

Staatic  limit  per  aooare  inoh  of  original  Hoction do 64,000 

Slonjiation per tnob after roptore inch..    0.1333 

Elongation  per  Inch  under  atrain  at  elaatio  limit do 002107 

Badnetion  in  diameter  at  point  of  mptore do 144. 

Redaction  tn  area  after  mptnie,  per  oentam  of  original  seotion 44.0 

Poeitionofroptiire 2^90  from  neck 

Charaeterof  nioken  aorfluse...... silky 

Ktongation  of  inch  aectloiia .".'....  '^66,''^W,  'Vl8.  ".82*V''!i2,  ".09 
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No.  2876. 

Marks,  ^¥,il^ 

Diameter^  ^'.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  liMda. 

perbioh. 

Saeeetsive 
elongation 
pcirlneh. 

Pennan«nt 
Mi. 

SaooMiiiye 
pennanent 

Total. 

Persooare 

Bonarka.            . 

PoMMb. 
290 
1,250 
2,600 
3,780 
5^000 
6,250 
7,500 
8,750 
10,000 
11,250 
12;  500 
12,750 
13,000 
13.250 
13.500 
13.750 
14.000 
14,250 
14,500 
14.750 
15.000 
1^260 
15,500 
16.000 
16,509 
17.000 
17.500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,560 
23.000 
23.500 
24.000 
24,500 
25,000 
25,500 
26,000 
26,130 

Pomnds. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86.000 
40.000 
45,000 
50.000 
61.000 
52,000 
63.000 
54.000 
65.000 
56.000 
67.000 
68.000 
69^000 
60.000 
61,000 
62.000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 

80,000 
82,000 
84,000 
86,000 
88,000 

oaooo 

9^000 
94.000 
96,000 
98.000 
100.000 
102.000 
104.000 
104,520 

Ifteh. 

a 

.000133 
.00(800 

!000633 

.000600 

.000907 

.001133 

.001300 

.001483 

.001667 

.001683 

.001717 

.001760 

.001783 

.001833 

.001867 

.001900 

.001933 

.002067 

.002367 

.005000 

.006888 

.008050 

.009667 

.011250 

.012667 

.014250 

.016000 

.017687 

.019667 

.021588 

.023417 

.025838 

.0283 

.0317 

.0350 

.0367 

.0400 

.0467 

.0517 

.0583 

.0683 

.0883 

.1133 

IndL 

a 

.000183 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000183 
.000184 
.000010 
.000034 
.000083 

'.00005O 
.000034 
.000033 
.000033 

.000184 
000300 
.002083 
.001833 
.001217 
.001617 
.001563 
.001417 
.001583 
.001750 
.001687 
.002600 
.001910 
.001834 
.002418 
.002467 
.0034 
.0033 
.0017 
.0033 
.0067 
.0050 
.0066 
.0100 
.0200 
.0250 

Indi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Indi. 
0. 

natialload.                   1 

( 

1 

1 

1 

1 

SlastiG  limit. 

1 

1 

1 

: 

1 

Tcnirile  atn^ngth. 

••-'••>-•"• 

General  tummarg, 

Tenaile  strangth  per  aqnare  inch  of  orieinal  section ponnda..  IK^ 

XImUo  limit  per  aqnare inch  of  original aeotion do 68^^ 

Elongation  per  inoD  after  raptare indi..   0.1M7 

Elongation  per  inch  nnder  strain  at  elastic  limit do 00199 

Redaction  in  diameter  at  point  of  rupture do 1^ 

Bednotionin  area  alter  rupture,  peroeotumof  original  seotlon <7S 

Position  of  rupture yMSftomaeck 

Character  of  broken  surface silky 

on  of  inch  sections ".11,  ".8l*,  «.1«,  ".11,  ".II, 'Jl 
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No.  2877. 
Marks,  "^ff** 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 


Appli 
TotaL 

BdlOftdk 

Per  squaore 

^per  Inob. 

elongation 
per  inch. 

Permanent 
set 

SaooeMfre 

permanent 

set. 

Bemarks. 

Poundi. 
250 
1.260 
2.SU0 
3.750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13.000 
13,250 
13. 500 
13.750 
14.U0d 
14. 250 
14.500 
14.750 
15.000 
15.500 
16.000 
16.500 
17,000 
17.500 
18,000 
18.500 
19.000 
19.600 
20,000 
20,500 
21.000 
21.500 
22.000 
22,500 
23.000 
23.500 
24,000 
24,500 
24.650 

Poundi. 
1.000 
6,000 
10.000 
15,000 
20.000 
25.000 
80,000 
85,000 
40.000 
45.000 
50,000 
61,000 
62,000 
53,000 
64.000 
56,000 
58.000 
67.000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82.000 
84.000 
86,000 
88.000 
90.000 
92.000 
94.000 
96.000 
98.000 
96,600 

Inch, 
0. 

.000133 
.000300 
.000487 
.000633 
.000800 
.000067 
.001133 
.001300 
.001483 
.001687 
.001700 
.001733 
.001783 
. 001817 
.001867 
.001000 
.001933 
.001983 
.007783 
.008500 
.010187 
.011787 
.013417 
.016283 
.017000 
.019017 
.620907 
.023000 
.025667 
.027833 
.030500 
.034167 
.0367 
.0417 
.0467 
.0533 
.0600 
.0700 
.0938 
.1150 

Inch, 

0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000:67 
.000166 
.000167 
.000183 
.000181 
.000033 
.000033 
.000050 
.0000:14 
.000050 
.000033 
.000033 
.OpOOoO 
.005800 
.  000717 
.001667 
.001600 
.001650 
.001886 
.001717 
.002017 
.001950 
.002033 
.002067 
.002166 

V.  002667 
.003667 
.002533 
.0050 
.0050 
.0066 
.0067 
.0100 
.0233 
.0217 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elasticlimit 

Tensile  strength. 

General  aummary. 

Tensile  strength  per  sqoare  inch  of  original  section pounds..    96,600 

Elastic  limit  per  square  inch  of  origloal  section do —    58.000 

Elongation  per  inch  after  mptnre inch..    0.1567 

Elongation  per  inch  under  strain  at  elastio  limit do 001983 

Eednction  in  diameter  at  point  of  mpture  do 164 

BAdaotion  In  area  after  mptnre,  per  oentam  of  original  section 49.7 

Position  of  rapture 8".2&from  neck 

Cbaraoter  of  broken  snrtisoe silky 

BtoDjcKkionof  Inoh  seotloos ".08,  Ml,  ".37*.  'M7.  ".18,  ".00 
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HOOP  Ai. 

Exterior  diameter,  WJ15. 
Interior  diameter,  3(KM25. 


Marks,  **¥,^^ 
Diameter,  '^564. 
Sectional  area,  .25  sqaore  inch. 


No.  2982. 


AppUed  loads. 

EIoDfration 
per  inch. 

SuccoMive 
eloneation 
per  iDoh. 

Permanent 

•ei. 

SncceMiTe 

Banarka. 

Total. 

Per  square 
inch. 

perroaucnt 
set. 

Pounds. 

250 
1.250 
2.500 
3.750 
5,000 
6,250 
7,500 
8.750 
10.000 
11.250 
12.500 
12,750 
13.000 
13,250 
13.500 
13,750 
14.000 
14.250 
14,500 
14,750 
IS.  000 
15,5C0 
16,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19.000 
19.500 
20.000 
20.500 
21.000 
•21.500 
22,000 
22,500 
23,000 
23.500 
24.000 
24,280 

Pounds. 
1,000. 
5,0U0 
10.000 

l^ooo 

20.000 

25.000 

30.000 

85,000 

40.0UO 

45,000 

50.000 

51.000 

52,000 

53,000 

54,000 

56,000 

56.000. 

67.000 

58,000 

59,000 

60.000 

62.000 

64,000 

66.000 

68.000 

70.000 

72,000 

74,000 

76,000 

78.000 

80,000 

82,000 

84.000 

86.000 

88,000 

90,000 

92,000 

94.000 

96.000 

97.120 

Inek. 

0. 

.000133 
.000317 
.000500 
.C00667 
.000810 
.001933 
.001167 
.001350 
.001517 
.001700 
.001750 
.001800 
.001833 
.001933 
.002183 
.00:i833 
.004867 
.005833 
.006667 
.007833 
.009500 
.011083 
.013300 
.014917 
.016717 
.019000 
.021083 
.023333 
.025667 
.028333 
.031500 
.035000 
.0383 
.0467 
.0517 
.0567 
.0683 
.0850 
.1267 

InOi. 
0. 
.000133 

.000184 

.000183 

.000167 

.000183 

.000183 

.000134 

.000183 

.000167 

.000183 

.COU050 

.000050 

.000033 

.000100 

.000250 

.001650 

.001034 

.000966 

.000834 

.001166 

.001667 

.001583 

.002217 

.001617 

.001800 

.0OJ283 

.002083 

.002250 

.002334 

.002666 

.003167 

.003500 

.0033 

.0084 

.0050 

.0050 

.0116 

.0167 

.0U7 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0.000017 

JndL 
0. 

Initial  kMd. 

.000017 

ElaaUo  limit. 

Tensile  atrenf^. 



General  eummary, 

ritcgrwiij t-J<J 

TOTslle  stringthper  sqnare  inch  of  original  spi'tion poanda..    W.lJ 

Elaatie  limit  per  square  inch  of  original  section do....    Sl»*2 

Elongation  per  incli  alter  ruptu TO inch.-    ••l^I 

Elongation  per  inch  nnUermtniln  at  elastic  limit do •^^^ 

Redaction  in  diameter  at  point  of  rnpture  do .1<4 

Reduction  in  ar»*a  after  rupture,  por  coniuiu  of  original  section »3 

Position  of  rupture VJStttmvm 

Character  of  broken  snrfnce talwf 

EtongationofinohaecUona ".09k 'Ma»  ".»•,  "^ -.M, -Jt 


TEStS   OF  ifiON,    S'fEEL,   Aim   OTflER   MATERIALS. 

No.  2983. 
Marks,  ''^f6^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
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Applied  loadB. 


Totid. 


Pounds. 
250 
1,2S0 
2,S00 
3,750 
5^000 
e,2o0 
7.600 
8.750 
10,000 
11.250 
12,600 
12,750 
13.000 
13,260 
13,500 
U750 
14.000 
14,250 
14.500 
14,750 
15.000 
15.250 
15,  00 
15,750 
10,000 
10^500 
17.000 
17,600 
18.000 
18,500 
19,000 
19,600 
20,000 
20.500 
21,000 
21.500 
22;  000 
22,500 
23,000 
23,500 
24.000 
24.500 
25.000 
25»500 
20|OOO 
20.120 


Persqnaie 
iocn. 


PoufkdM. 
1,000 
6.000 
10,000 
15.000 
20.000 
25,000 
30,000 
35.000 
40.0t0 
45.000 
50,000 
51,000 
52,000 
63,000 
54.000 
66.000 
56,000 
57.000 
68.000 
60.000 
60.000 
61,000 
62,000 
63,000 
64,000 
66.000 
68,000 
70.000 
7^000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
00,000 
02.000 

04.roo 

06,000 
98,000 
100.000 
102,000 
104,  OCO 
104,480 


Elongation 
per  Inch. 


Inch. 
0. 
000167 
.000333 
.000483 
.000633 


.00u9b7 
.001133 
.001300 
.001467 
.001660 
.001667 
.001700 
.001733 
.001783 
.001833 
.001867 
.001900 
.001967 
.002000 
.002150 


.004117 

.005167 

.006333 

.007917 

.009600 

.011350 

.012967 

.014833 

.016417 

.018333 

.020367 

.022500 

.024667 

.027083 

.030000 

.033000 

.036167 

.0417 

.0467 

.0500 

.0583 

.0700 

.0917 

.1083 


Snooeasiye 
elongation 
periQch. 


Inch, 
0. 

.000167 
.000166 
.000150 
.000150 
.000107 
.000107 
.000166 
.000107 
.0U0167 
.000183 
.000017 
.000033 
.000033 
.000050 
.000050 
.000034 
.000033 
.000067 
.000033 
.000150 
.000683 
.001284 
.001050 
.001166 
.001584 
.001683 
.001750 
.001617 
.001866 
.001584 
.001916 
.002034 
.002133 
.002167 
.002360 
.002917 
.003000 
.003167 
.005533 
.0050 
.0033 
.0083 
.0117 
.0217 
.0166 


Fermanent 
set. 


Inch. 

0. 

0. 

0. 

—.000017 
—.000033 
-.000033 
-.000033 
-.000033 
-.000033 


Sacoeesive 

pemiaoeni 

set. 


Inch. 


-.000047 
-.000016 

0. 

0. 

0. 

0. 


Bamarka. 


Initial  load. 


Elastio  limit. 


Tensile  strength. 


General  sUmmartf. 

Tensile  strength  per  square  loch  of  original  aectioo pounds..  104.480 

Elastic  limit  per  sanare  inch  of  original  section do  ...    59,000 

Elongation  per  inch  after  mptare inch...    0.1617 

Elongation  per  inch  under  strain  at  elasticlimit do 002000 

Redaction  in  diameter  at  point  of  raptaro do .164 

Redootion  in  area  after  rupture,  per  centum  of  original  section 49. 7 

Pueition  of  rapture 1".75  from  neck 

Charaeter  of  broken  surface silky 

Elongation  of  inch  seoUona ".09.  ".10.  ".II.  "16,  ".38*.  ".13  • 


650         TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2984. 
Marks,  ^¥.^^ 
Diameter,  ".664 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Elonf!Ation 
per  iucb. 

Saccemive 
eloBjsation 
per  iaoh. 

1 

1 
Permanent 
set. 

Sacoesstve 

Toua. 

Per  squftre 
inch. 

set 

Remarks. 

Poundt. 
250 
1,200 
X.500 
3,760 
5,000 
6.250 
7,500 
8,750 
10.000 
11.260 
12. 5M 
12.7S( 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17.600 
18,  COO 
18.500 
19.000 
19.600 
20.000 
20,500 
21.000 
21,500 
22. 000 
22, 500 
23, 000 
23.500 
24.000 
24,500 
24,640 

Povndi. 
1,000 
5.000 
10.000 
16,000 
20.000 
25,000 
30.000 
35,000 
40,000 
46.000 
60.000 
51,000 
62,000 
63,000 
64,000 
55.000 
56,000 
67,000 
58,000 
59.000 
60,000 
62.000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
92,000 
94.000 
96,000 
98.000 
08,560 

Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000983 
.001150 
.001317 
.001483 
.001650 
.OC1700 
.001733 
.001783 
.001867 
.001900 
.002633 
.00:i667 
.005000 
.005833 
.006667 
.008583 
.010417 
.  012083 
.013667 
.015167 
.017333 
.019333 
.051333 
.023667 
.026250 
.028667 
.031667 
.035333 
.039167 
.0450 
.0517 
.0667 
.0667 
.0850 
.1083 

Inch. 
0. 

.000133 
.000167 
.00U1C7 
.000166 
.000167 
.000183 
.000167 
.000167 
.000166 
.000167 
.OU0050 
.000033 
.00C050 
.000084 
.  000033 
.000733 
.001034 
.001333 
.000833 
.000834 
.001916 
.001834 
.001666 
.001584 
.001800 
.001866 
.002000 
.002000 
.002334 
.002583 
.002417 
.003000 
.003666 
.003834 
.005833 
.0067 
.0050 
.0100 
.0183 
.0233 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Tnck. 
0. 

Initial  load. 



Elastic  limit.                  | 





Tensile  strength. 

• 

General  sumnuury. 

Tensile  strength  per  square  inch  of  oriffinal  section poonda..    Sfl^W 

Elastic  limit  per  sqnare  inch  of  original  section do....    6S^6M 

Elongation  per  inon  after  roptare Inch..    OlITIT 

Elongation  per  inch  under  strain  at  elastic  limit do MUM 

Reduction  in  diameter  at  point  of  rupture do W 

Rednotion  in  area  after  rupture,  per  centum  of  original  section  liiT 

Position  of  mptare 2".60fktwBiBfck 

Character  of  kirokon  surface ailky 

Stongation  of  inch  sections...^................^........*. Ml,  'Ml,  ".SS*.  'M7.  ".IX'M 


TESTS   OP   IRON,    STKEL,    AND   OTHER   MATERIALS. 
No.  2985. 
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12  MR,  A. 


Marks, 

Diameter,  ''.564. 

Sectional  area,  .26  sqaare  inch. 


Applied  IfMds. 

SacceMive 
elongation 
per  inob. 

Permanent 
aet. 

SnooeMivo 
set. 

Bemarks. 

TotoL 

Persqnjire 

SlonfCAtion 
perinoh. 

Poimdt. 
250 
1.260 
2,500 
8,750 
6,000 
6^250 
7,500 
8,750 
10,000 
11,250 
ir!,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,760 
16,000 
16,600 
16,600 
16,500 
17,000 
17.500 
18,000 
18,600 
19,000 
19^600 
20.000 
20,500 
21.000 
21,500 
22,000 
22,600 
23,000 
28,600 
24^000 
24^190 

Ptoimdf. 
1.000 
^000 
10,000 
15^000 
20.000 
25.000 
80,000 
35,000 
40^000 
46,000 
60,000 
61.000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
50,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74.000 
76.000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
96,760 

Inch. 

0. 
.000150 

-.000317 
.000500 
.000667 
.(00833 
.001017 
.001183 
.001367 
.001517 
.001700 
.001733 
.001783 
.001817 
.001867 
.001917 
.002000 
.003300 
.003338 
.004167 
.005500 
.007500 
.009683 
.011417 
.018667 
.016833 
.017500 
.019833 
.022383 
.024833 
.027500 
.030000 
.033333 
.037167 
.0438 
.0483 
.0550 
.0660 
.0833 
.1067 

Inch. 
0. 

.000150 
.000167 
.(K)0183 
.000167 
.000166 
.000184 
.000166 
.000184 
.000150 
.000183 
.000033 
.000050 
.000034 
.000050 
.000050 
.000083 
.000300 
.001033 
.000834 
.001»33 
.002000 

.o«2't«;< 

.00I83t 
.002250 
.002166 
.00Ifi67 
.002333 
.002500 
.002500 
.002667 
.002500 

.006133 

.0050 

.0067 

.0100 

.0183 

.0234 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000033 

Inch. 
0. 

IniUal  load. 
BlaeUo  limit 

TenHlle  strongtli. 

""ooooi?"' 

0. 
.000016 

• 

O0Mral  eummary. 

TenaOe  etrength  per  aqaare  inch  of  original  section pounds..    96,760 

Blaatio  limit  per  sbnare  inch  of  original  section do —    65,000 

Xlongation  per  Incn  after  raptnre inch..    0.1600 

Xlonpition  per  tnohnnderstrain  at  elastic  limit.... do .'001017 

Bednetion  in  diameter  at  point  of  mpture do 164 

Seduction  in  area  afler  rapture,  per  centum  of  original  section 40.7 

Position  of  mptoxe 2".25  fkx>m  neck 

Character  of  broken  sarfiMse silky 

Kkwigatiimcf  Jnchseottomi ".07,  ".09,  ".12,  ".22,  ".86%  ".U 


652  TEStfl  O^  moir,    STiafiL,   AUD  OTUESR   MAtERIALS. 

HOOP  A«. 

Exterior  diameter,  37'M25. 
Interior  diameter,  3(K^6:S5. 


Marks,  "¥,M^* 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Ko.2986. 


Applied  loads. 

Eloneation 
peruioh. 

BaooMslve 
elongation 
periooh. 

Permanent 
set 

Sacceasivo 

pennauent 

set. 

Bemarka. 

Total. 

Peraqparo 
inch. 

Ptmndt, 
350 
1,260 
2,500 
8.750 
6,000 
6,250 
7.500. 
8.750 
10,000 
11,250 
12,500 
12,750 
13.000 
13,250 
13.500 
13,750 
14.000 
14.250 
14,500 
14.750 
15.000 
15.250 
15.600 
Iff,  000 
10,  500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 
22;  000 
22.500 
23,000 
23.500 
24.000 
24,500 
25.000 
25.500 
26,760 

Pfmndi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 

^,Z 

45,000 
50,000 
61,000 
52.000 
63.000 
54.000 
65,000 
66.000 
57,000 
58.000 
50,000 
60,000 
61,000 
62,000 
64,000 
66.000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94.000 
90,000 
08,000 
100,000 
102,000 
103.000 

Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.000817 
.000SM«8 
.001150 
.001317 
.001483 
.001650 
.001683 
.001717 
.001767 
.001817 
.001850 
.001883 
.001983 
.001983 
.002060 
.002300 
.003000 
.004250 
.006250 
.008167 
.010000 
.011667 
.013333 
.015050 
.017000 
.018917 
.020917 
.02.'}250 
.026500 
.028050 
.030838 
.034333 
.088083 
.0133 
.0483 
.0533 
.0650 
.0:'33 
.1200 

IndL 
0. 

.000133 
.000167 
.000167 
.000166 
.000184 
.000160 
.000107 
.000167 
.000166 
.000167 
.000033 
.000034 
.000050 
.000050 
.000033 
.000033 
.000060 
.000060 
.000067 
.000250 
.000700 
.001250 
.002000 
.001917 
.001833 
.001667 
.001666 
.  001717 
.001950 
.001017 
.002000 
.002333 
.002260 
.002650 
.002788 
.003500 
.003750 
.005217 
.0050 
.0060 
.0117 
.0183 
.0367 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Initial  load. 
BlaaUe  limit 

.•••.. 

' 

Oeneral  iummary, 

Speoiflo  Kravity 7.8181 

Hardness .• 2L89 

Tensile  strengtli  per  sqaare  inch  of  original  section ponnda..  101  iOt 

Elastic  limit  per  sonareincli  of  orlginiJ  section do 51 OM 

Elongation  per  inoli  aOer  ruptnre inch..    ftlTW 

Elongation  per  inch  n^der  strain  at  elastic  limit do 601981 

Redaction  in  diameter  afi  point  of  rnptore do 164 

Reduction  in  area  after  rupture,  per  centnm  of  original  section 417 

Position  of  mptnre P'.SSftmnne^ 

Charticter  of  broken  surface aUky 

Elongation  of  inch  seotiona ".14,  ".87*,  ".M^  ".11  ".11  "M 


TESTS   OF   IBON,   STEEL,    AND   OTHEB   MATERIALS. 

Uo.  2987. 
Marks,  "^^^ 
Diameter,  ''.664. 
Sectional  area,  .25  sqaare  inch.    ' 
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Ai»plied  loads. 

per  inch. 

Sacccsaive 
eloogatioa 
porlncb. 

Permanent 

set. 

Suooeeslye 

permanent 

set. 

Bamarks. 

TotoL 

Per  squftre 
indi. 

Poundi. 
1,009 
6,000 
10.000 
15.000 
20,000 
25,000 
80.000 
85.000 
40,000 
45,000 
60,000 
61,009 
62,000 
63.000 
64,000 
66,000 
66,000 
67.009 
68L0OO 
59,000 
60,009 
61.000 
62.000 
64,000 
60.000 
68.000 
70,000 
72,000 
74.000 
76.000 
78,000 
80.000 
82.009 
84.000 
88,000 
88.000 
90.000 
92,000 
94,090 
90,000 
98.000 
100,000 
101,200 

Poundt, 
280 
1.250 
2.500 
3,759 
6.009 
6.259 
7.500 
81750 
10,000 
11,250 
12,500 
12,756 
13,009 
18.260 
13.500 
13.750 
14.000 
14.290 
14.500 
14.750 
15,009 
15.259 
15.500 
1<SOOO 
16.500 
17,000 
17,500 
18,000 
18,600 
19,000 
19,609 
20.000 
20.500 
21,000 
21,500 
2?,009 
22,500 
23,000 
23.500 
24,000 
24,500 
25,000 

Inch, 

a 

.000187 
.000383 
.000600 
.000607 
.000817 
.000063 
.001150 
.001317 
.001483 
.001669 
.001083 
.001717 
.001750 
.001817 
.001860 
.001883 
.001033 
.001983 
.002017 
.0028.7 
006838 
1 005167 
.007083 
.009600 
.011280 
.012917 
.914888 
.016?6O 
.017967 
.020767 
.022609 
.024.683 
.027509 
.930000 
.033107 
.036667 
.041000 
.0467 
.0617 
.0633 
.0800 
.1088 

Inch, 
0. 

.000167 
.000106 
.000107 
.000107 
.000150 
.000106 
.000167 
.000107 
.000106 
.000167 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000060 
.000050 
.000034 
.000800 
.001016 
.001334 
.001910 
.002417 
.001759 
.001667 
.001006 
.001667 
.001717 
.002200 
.002338 
.002083 
.002917 
.002500 
.003107 
.003500 
.004333 
.0057 
.0060 
.0116 
.0107 
.0838 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IneK, 
0. 

Initial  load. 
SlasUo  limit. 

Tensile  strength. 





.   25,300 

C^tneral  9mmmarif. 

Tensile  strength  per  square  inch  of  original  section ponnds..  lOl.SOO 

Blantlo  limit  per  sqaare  inch  of  original  section do —    69.009 

Xlongation  per  inch  after  mpt are inch..    0.1300 

Xlongaiion  per  inch  ander  strain  at  elastic  limit do 002017 

Redaction  in  diameter  at  point  of  rnpinre do 174 

Bednetion  in  area  after  raptare,  per  oentnm  of  original  section 62.2 

Position  (if  rnptare. 2".60  fh>m  neclc 

Character  of  broken  snrfaoe silky 

Blongation  of  inch  sections 'Ml,  ".20,  ".34*,  ".15,  "11,  "C^ 


TESTS   OF 


Marj£8/2^ff^ 


AND    OTHER   MATEBIALS. 
No.  2989. 


655 


Diameter,  '^564. 

SectioDal  area,  .25  square  inok. 


Applied  loads. 


TotaL 


Pounds. 
2.-»0 
1,250 
2,600 
3,780 
6,000 
6,250 
7.S00 
H,750 
10.000 
11.250 
12,^00 
12,760 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,600 
14,760 
15,000 
15.250 
15,500 
15,750 
10.000 
16.500 
17,000 
17.500 
18.000 
18.500 
10.000 
19.500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,600 
23,000 
23,500 
24,000 
24.500 
25,000 
25.500 
26.000 
26,o90 


Per  Muaro 
incn. 


Poundi. 
1.000 
5,000 
10.000 
15.000 
20.000 
25^000 
30.000 
35.000 
40.000 
45.000 
60.000 
51«000 
52,000 
63,000 
64,000 
65.000 
66,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,(00 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90.000 
02,000 
94.000 
96,000 
08,000 
100,000 
102,000 
104,000 
105,560 


Elongation 
per  inch* 


Jneh. 

0. 

.000167 
.000333 
.000483 
.000667 
.0U0833 
.001000 
.001167 
.001333 
.001500 
.001667 
.001683 
.  001717 
.001750 
.001783 
.001833 
.001867 
.001900 
.001933 
.001983 
.002050 
.002200 
.002750 
.003200 
.004217 
.006167 
.007917 
.000667 
.011333 
.013167 
.014667 
.016500 
.018500 
.020333 
.022333 
.024667 
.  027167 
.029667 
.032917 
.036500 
.040000 
.0450 
.0617 
.0600 
.0700 
.1000 


SneceaBive 
elonsatioD 
perincb. 


0. 

.000167 
.000166 
.000150 
.  000184 
.000166 
.000167 
.000167 
.000166 
.  000107 
.000167 
.000016 
.000034 
.000033 
.000033 
.000050 
.000034 
.000033 
.000033 
.000050 
.000067 
.000150 
.000550 
.000460 
.  001017 
.001950 
.001750 
.001750 
.001666 
.001834 
.001500 
.001833 
.002000 
.001833 
.002000 
.002334 
.002500 
.002500 
.003250 
. 003583 
.003500 
.0050 
.0067 
.0083 
.0100 
.0300 


Penuaneiit 
set. 


Inch. 
0. 

0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 


Saocessive 

pemianoot 

set. 


Inch. 


Bemarks. 


Initial  load. 


ElasUo  limit 


Tensile  strength. 


General  aumniary. 

Tensile  strength  per  square  inch  of  original  section pounds..  105.500 

Elastio  limit  per  square  inch  of  original  section do —    69.000 

Elongation  per  inch  after  rupture inch..    0.1383 

Elongation  per  inch  under  strain  at  elasticlimit do 001983 

Seduction  in  diameter  at  point  of  rupture do 144 

Reduction  in  area  after  rupture,  per  centum  of  original  section 44.0 

Position  of  rupture 2".85from  neck 

Charaoter  of  broken  surface silky,-  trace  of  granulation 

EloP0»tioo  of  inch  sections , ".0^ 'U5,  ".83*,  ",12,  ".08,  ".07 
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TESTS   OF   IRON,  STEEL,  AND   OTHEB   MATBBIAL8. 


HOOP  B,. 

Exterior  diameter,  42^^50. 
Interior  diameter,  35^^25. 


No.  2974. 


Marks,  ^¥,S^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


T«t--     toT 


Poundt. 
250 
1.260 
2,500 
3,750 
6,000 
0,250 
7,600 
8,750 
10.000 
11,260 
12,600 
12,750 
18,000 
13,250 
18,500 
13,750 
14,000 
14,260 
H600 
14,750 
16,000 
15,260 
15.500 
16,750 
10,000 
10,250 
16,500 
16,750 
17,000 
17.500 
18,000 
18.500 
19.000 
10,600 
20,000 
20,500 
21,000 
21,600 
22,000 
22.600 
23,000 
23.600 
24,000 
24.500 
25,000 
26,600 
28,000 
26,500 
27,000 
27,600 
28,000 
28,500 
29.000 
29,430 


FeraqoAre 


poundi, 
1.000 
5.000 
10,000 
16.000 
20,000 
26,000 
80.000 
85,000 
40,000 
45,000 
60,000 
B1.000 
62,000 
63,000 
84,000 
65,000 
66^000 
67,000 
58,000 
69,000 
60,000 
01,000 
62,000 
63.000 
64.000 
65.000 
66.000 
67.000 
68,000 
70,000 
72.000 
74,000 
76.000 
78.000 
80.000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
06,000 
98.000 
100,000 
102,000 
104,000 
106,000 
108.000 
110,000 
112.000 
114.000 
116,000 
117, 720 


Eloneatiun 
per  inch. 


Inch, 
0. 

.000167 
.000317 
.000183 
.000660 
.000833 
.001017 
.001183 
.001383 
.  001517 
.001717 
.001750 
.001783 
.001600 
.001833 
.001807 
.001917 
.001950 
.001988 
.002033 
.002083 
.002117 
.002150 
.002233 
.002300 
.002383 
.002617 
.003117 
.003850 
.006350 
.006500 
.008017 
.009333 
.010717 
.012200 
.013588 
.014938 
.010688 
.018200 
.019888 
.021600 
.023533 
.026683 
.027667 


.032500 

.0350 

.0367 

.0417 

.0467 

.0533 

.0600 

.0700 

.1033 


Sucoesaive 
eloDjntion 
per  Inch. 


Inch. 
0. 

.000167 
.000160 
.000166 
.000167 
.000183 
.0i0184 
.000160 
.000200 
.000134 
.0002CO 
.000033 
.000033 
.000017 
.000033 
.000034 
.000030 
.000033 
.OOOOS) 
.000050 
.000050 
.000034 
.000033 
.000083 
.000007 


.000234 

.000500 

.000733 

.001500 

.001150 

.001517 

.001310 

.001384 

.001483 

.001383 

.001400 

.001660 

.001617 

.001633 

.001767 

.001933 

.002050 

.002084 

.002666 

.002167 

.0025 

.0017 

.0050 

.0050 

.0066 

.0067 

.0100 

.0333 


Penoaneut 
set. 


Inch. 
0. 

a 

0. 
0. 

a 
a 

0. 
0. 

a 


Sncoesfdve 

permanent 

set. 


Bemarka. 


Initial  1 


Rlasticllmit 


Tensile  strengib. 


General  summanf. 

Specific  KTSTity 'i|^ 

Hardness..... •• ...-.- ......-.-...-.......-...-..--    J"iS 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..  l*;.^ 

Elastic  limit  per  square  inch  of  original  section ?*J-'    Tvm 

Elongation  per  inch  afterniptare .-.- mch..    JjiJJJ 

Elongation  p<»r  inch  under  strain  at  elastic  limit do •»»» 

Uftduction  in  diameter  at  point  of  rupture •. do  ,..       •J'^ 

Reduction  in  area  after  niptoro,  per  centum  of  original  section    »' 

Position  of  rupture **'**.fi*"  "ifJr 

Character  of  broken  mirfaco granular:  8iJkyf*»*^ 

ElongaUon  of  inch  sections ".09,^'.25\'M2,M1.".10,'  U 


TESTS   OP    IRON,    STEEL,    AND   OTHEB  MATEBIAL8. 
No.  2976. 


657 


Mark8/2¥.o^* 
Diameter  ''.564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


I- 


Persaaare 
iaco. 


Elonjration 
per  inch. 


Saccessire 
elongation 
pertnch. 


Permanent 
set. 


Sacoeaalre 

permanent 

set 


Bemarka. 


Pounds. 
250 
l.tSO 
2.500 
a,  790 
5,000 
e,250 
7.500 
8.760 
10,000 
11,250 
12,600 
12,750 
10,000 
18,260 
13,500 
13,760 
14.000 
14,260 
14,500 
14,750 
15,000 
15,260 
16.500 
16,750 
16,000 
10,250 
10,500 
17,000 
17,500 
18.000 
18,500 
10,000 
19,600 
20,000 
20,500 
21,000 
21,600 
22,000 
22,600 
23,000 
23,600 
24,000 
24,500 
25.000 
25^600 
26,000 
28.600 
27,0(K> 
27,500 
27,800 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85^000 
40,000 
45,000 
60,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
6R,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98,000 
100.000 
102,000 
104,000 
106,000 
108,000 
110,000 
111,440 


Inch, 
0. 
.000167 


.000500 
.000667 


.001000 
.001167 
.001838 
.001488 
.001667 
.001700 
.001738 
.001788 
.001817 
.001850 
.001888 
.001017 
.001950 
.001988 


.002067 
.002100 
.002150 


.004500 
.006167 
.007500 
.009117 
.010700 
.012283 
.013760 
.015417 
.017267 
.019033 


.024833 
.027000 
.029917 


.0350 
.0367 
.0400 
.0467 
.0533 
.0617 
.0750 
.1033 


Inch. 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000150 
.000184 
.000088 
.000033 
.000050 
.000034 
.000083 
.000083 
.000034 
.000038 
.000033 
.000050 
.000034 
.000038 
.000050 
.000050 
.000083 
.002217 
.001667 
.001338 
.  001617 


.001583 

.001467 

.001667 

.001850 

.001766 

.001634 

.001933 

.002238 

.002167 

.002917 

.002416 

.002607 

.0017 

.0033 

.0067 

.0066 

.0084 


Jneh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


/ncA. 


Initial  load. 


EbwtloliBiil. 


Teoaila  atrength. 


€hneral  summary. 

Tenaile  atrenicth  per  aqnare  inch  of  original  section pounds..  111,440 

Slastlo  limit  per  eanare  inch  of  original  aeotion do —    64,000 

Elongation  per  inon  after  mptore   inch..    0.1467 

Elongation  per  inch  nnder  strain  at  elasticlimit  do 002200 

Bednotion  in  diameter  at  point  of  rapture    do  ...       .144 

R<^aclion  in  area  after  mptore,  per  centam  of  original  section 44.6 

Position  of  raptore    ^ 2".56  from  neck 

Character  of  broken  sarftce .^^silkyi  trace  of  granalation 

Elongation  of  inch  sections ".07. 'UO,  ".13,  ".»•,  ".15,  "10 

H.  Ex.  16 42 
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TESTS   OF  ntONy  STEEL,  AND   OTHEB  HATEBIALS. 
No.  2976. 


Marks,"  ¥.5  »" 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Per 


rsoQAre 
inoa. 


per 


SneoeMlve 
elonntion 
perlnoh. 


■ei. 


Poundt, 

850 
1«2B0 
2,000 
S,760 
6^000 
0,250 
7,600 
8,760 
10,000 
11,260 
12,600 
12,760 
12,000 
13,260 
12,600 
12,760 
14,000 
14,260 
14,600 
14,760 
16,000 
16,280 
16,600 
16,760 
16,000 
10,250 
10,600 
17,000 
17,600 
18,000 
18,600 
10,000 
19,600 
20.  COO 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
23.600 
84,000 
24,600 
25,000 
26,600 
20,000 
20,600 
27,000 
27,600 
28,000 
28,600 
20,000 
29,100 


Poundt. 

1,000 

6,000 

10,000 

16,000 

20.000 

25,000 

80,000 

86,000 

40,000 

45^000 

60,000 

51,000 

.62.000 

63,000 

64^000 

55,000 

60,000 

67,000 

68,000 

69,000 

80,000 

01,000 

82.000 

68,000 

81,000 

06,000 

60,000 

88,000 

70,000 

72,000 

74,000 

70,000 

78,000 

80.000 

82.000 

84,000 

88.000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

116,000 

116,400 


IndL 


IndL 


.000160 

.000160 

.000388 

.000188 

.000488 

.000150 

.000060 

.000167 

.000888 

.000183 

.001017 

.000184 

.001188 

.000186 

.001360 

.000187 

.001538 

.000183 

.001683 

.000150 

.001717 

.000034 

.001787 

.000050 

.001800 

.000038 

.001860 

.000050 

.001883 

.000033 

.001917 

.000084 

.001960 

.000088 

.001988 

.000083 

.002033 

.000060 

.002088 

.000050 

.002117 

.000084 

.002167 

.000050 

.002217 

.000060 

.002260 

•  000038 

.002388 

.000138 

.003050 

.000887 

.004283 

.001238 

.006007 

.001884 

.007187 

.001500 

.008433 

.001286 

.010000 

.001507 

.011333 

.0U1888 

.012717 

.001384 

.014260 

.001633 

.016733 

.001488 

.017883 

.001650 

.019000 

. 001617 

.020883 

.001883 

.022717 

.001884 

.024033 

.  001916 

.026760 

.002117 

.029060 

.002300 

.031687 

.002017 

.034260 

.002583 

.0307 

.002460 

.0417 

.0050 

.0487 

.0050 

.0500 

.0038 

.0687 

.0087 

.0087 

.0100 

.0860 

.0183 

.1068 

.0183 

Inch. 
0. 

a 

0. 
0. 
0. 
0. 

a 

0. 
.000017 


iBttldkMd. 


.000017 


Oenorol 

Tensile  atrength  per  wjiuffe  Inch  of  orlgliial  seotioa • povads..  111^489 

Elastio  limit  per  aqnare  inch  of  oriffinslaeotloii do —    MiOiO 

Elongation  per  inoD  after  raptare • laoh..    t.1317 

Elongation  per  inoh  under  strain  at  eUatio  limit de Ott3S9 

Reduction  in  diameter  at  point  of  rupture do 114 

Reduction  in  area  after  mptuxe,  per  oentnm  of  original  aeotion 9^4 

Position  of  rupture S.'Wftemaeek 

Character  of  broken  surfkoe graniilar,  OOperosni.  t  aflkr,  40  per  ecut 

Elongation  of  inch  seotions .' ".W,  ".10, ''.88*r*.ll,  Ml,  ".iO 


TESTS  OF  IBONy  STEEL,  AND  OTHER  HATEBULa 

No.  2977. 

Marks,  "^,^^ 

Diameter,  ''.564. 

Sectional  area,  .25  sqnaie  inch. 


669 


Applied  IfMds. 


TotiO. 


Per 


raqiure 


perukob. 


SaooflMiTe 
etanntloii 
perlnoh. 


iek 


SnooeMtr* 

pennaiMiii 

a«t 


Ptmnd$. 
250 

1.250 

asoo 

8,750 
6.000 
6,250 
7.600 
a  750 
10.000 
11,250 
12,600 
12.750 
13.000 
13,260 
13,600 
13,750 
14,000 
14,250 
14,500 
14.750 
16^000 
16,260 
16,500 
15.750 
16,000 
16^250 
16,500 
16.750 
17.000 
17,600 
18.000 
18,500 
10.000 
19.600 
20,000 
20,600 
21,000 
21,500 
t2,000 
22.500 
28,000 
23.600 
84,000 
24.500 
26,000 
26,600 
26^000 
2^600 
27,000 
27,600 
28,000 
28^600 
281600 


1,000 

6,000 

10,000 

15,000 

20,000 

26.000 

80,000 

85^000 

40,000 

45.000 

60,000 

51,000 

62,000 

68,000 

64.000 

66.000 

66.000 

67,000 

68,000 

60,000 

60,00» 

61,000 

62,000 

63.000 

64,000 

65^000 

66,000 

67.000 

68.000 

70.000 

•72,000 

74,000 

76,000 

78.000 

80.000 

82,000 

81,000 

86,000 

88,000 

80,000 

02,000 

94,000 

06,000 

98,000 

100.000 

102,000 

104,000 

106.000 

108,000 

110.000 

112,000 

114,000 

114,400 


0. 

.000167 
.000338 
.000600 
.000667 


.001000 
.001107 
.001350 
.001517 
.001683 
.001717 
.001750 
.001783 
.001838 
.001867 
.  001917 
.001050 
.001988 
.002038 


.002117 
.002133 
.002107 
.002217 
.002250 
.002833 
.002460 
.002788 
.004200 
.006988 
.007583 
.000417 
.  010017 
.012433 
.014167 
.015760 
.017467 
.019100 
.021333 
.023417 
.025588 


.030500 

.033667 

.0350 

.0383 

.0450 

.0600 

.0667 

.0667 

.0883 

.1060 


Inch. 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000107 
.000167 
.000188 
.000167 
.000106 
.000034 
.000038 
.000038 


IfMft. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

a 

.000017 


ilMft. 


laituakMid. 


.000017 


.000034 
.000050 
.000083 


.000050 
.000060 
.000084 

.000016 


.000088 

.000117 


.001417 

.001788 

.001600 

.001884 

.001500 

.001516 

.001784 

.001568 

.001717 

.001638 

.002288 

.002084 

.002166 

.002417 

.002500 

.003167 

.001833 

.0038 

.0067 

.0050 

.0067 

.0100 

.0116 

.0167 


ToiiUa  itnogth. 


General 

Tensile  fttran^h  per  square  inch  of  original  seotlon pomide..  114,400 

Xleetio  limit  per  Mnate  inch  of  orlginu  Beoticm do *  65,000 

Klon;E»tioD  per  inch  after  mptoie inoh..    0.1338 

Skmeation  per  inch  nsdei*  strain  aielastio  limit do 002260 

Bednction  in  diameter  at  point  of  mptnre do 184 

Rednotion  in  area  after  raptore,  per  oentum  of  original  Motion 41.0 

Position  of  mptnte ".96fh»mneok 

Character  of  broken  sorfiMM granular,  60  per  oent.;  silky.  40  per  cent. 

Slengation  of  inch  sections 'C06,  ".09,  ".10,  "11, 'Cl4,  tf.28« 


660  TESTS   OP   IRON,    STEEL,    AND   OTHEB   MATERIALS. 


HOOPB.. 

Exterior  diameter,  43'^50. 
Interior  diameter,  35^^25. 


Marks,  12  MRj^B,. 

Diameter,  *'.664. 

Sectional  area,  .25  sqoare  inch 


No.  2978. 


Applied  loads. 


Total. 


Poundt. 
250 
1,250 
9,600 
8,760 
6,000 
0,250 
7.600 
8,760 
10,000 
11,250 
12,600 
12.760 
18,000 
13,250 
13,500 
13,750 
14,000 
14,260 
14,500 
14,750 
15,000 
16,600 
16,000 
16,600 
17,000 
17,600 
18.000 
18,500 
19,000 
19.000 
20,000 
20,600 
21.000 
21.500 
22,000 
22,500 
23.000 
23.600 
24,000 
24,600 
26,000 
26,500 
20,000 
20,500 
28,760 


Per  ■qiiare 
incn. 


Pounds, 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 
35,000 
40.000 
46,000 
50.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
88.000 
88,000 
90.000 
02.000 
91000 
96,000 
98,000 
100,000 
102.000 
104.000 
106.000 
107.040 


Elonffation 
peruioh. 


Ineh. 
0. 

.000160 
.000317 
.000488 
.000650 
.000817 
.001000 
.001167 
.001333 
.001500 
.001687 

.ooroo 

.001738 
.001767 
.001800 
.001850 
.001883 
.002000 
.004583 
.004967 
.005667 
.007000 


.000750 
.0U117 
.012667 
.014083 
.0156(r7 
.017417 
.019100 


.024760 

.027167 

.020667 

.032388 

.034833 

.0383 

.0433 

.0467 

.0517 

.0600 

.0683 

.0817 

.1117 


Sucoeseiye 
eloneation 
perinch. 


Ineh. 
0. 

.000150 
.000167 
.000166 
.000167 
.000167 
.000188 
.000167 
.000166 
.000167 
.000167 
.000038 
.000033 
.000034 
.000033 
.000050 
.C00033 
.000117 
.002588 
.000384 
.000700 
.001383 
.001288 
.001467 
.001367 
.001550 
.001410 
.001684 
.001760 
.001688 
.001733 
.001850 
.002067 
.002417 
.002500 
.002666 
.002500 
.003467 
.0050 
.0034 
.0050 
.0088 
.0083 
.0134 
.0300 


PenDBaent 


Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncoeesive 

permanent 

set. 


0. 


Initial  iMid. 


Tensile  itNBgth. 


General  summary* 

Speciflo  gravity 7.849C 

^rdness 21. 40 

Tensile  strength  per  sqasre  inch  of  original  section ponnda..  107,  OM 

Elastic  limit  per  sqnare  inch  of  original  section do  ...     56,000 

Elongation  per  inoD  after  mptnre Inoh..    •.ISIT 

Elongation  per  inch  under  strain  at  elastic  limit do 0011^83 

Kedaotion  in  diameter  at  point  of  mptare do  ..  .114 

Reduction  in  area  lifter  raptore,  per  centnm  of  original  section 3ft.  4 

Position  of  mptare — 1".75  firen  neek 

Character  of  broken  sarface ^ky;  traceof  giaavlatktB 

Elongation  of  inch  sections ".08,  ".it  ".IJ,  ".U,  •'J3*.  ".14 


TESTS   OF   mON,   ST£EL,    AKD   OTHER   MATERIALS. 
No.  2979. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 
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Applied  loads. 


Total. 


Poundt. 
250 
1,250 
2,600 
1,750 
5,000 
0,250 
7,500 
a,  760 
10,000 
U.250 
12,500 
12,7:4) 
13,000 
ia,250 
18.600 
18,750 
14,000 
14.250 
14,600 
14,760 
16.000 
16,260 
16^500 
16,760 
16,000 
16.250 
16,500 
17.000 
17,500 
18,000 
18,500 
10.000 
10,500 
2U.00O 
20.600 
21,000 
21,500 
22.000 
22.500 
28.0U0 
23,600 
24.000 
24.500 
25.000 
25.500 
26.000 
28,500 
27,01)0 
27.500 
28.000 
28,500 
28,070 


Per 


sqwire 
noE. 


Found*. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
85,000 
40,000 
45,000 
50,000 
61,000 
52,000 
68,000 
64,000 
66,000 
66,000 
57,000 
58,000 
60,000 
80,000 
61,000 
62,000 
68,000 
64,000 
05.000 
66,000 
68,000 
70,0C0 
72.000 
74.000 
76.000 
78.000 
80,000 
82.000 
84,000 
88,000 
88,000 
90,000 
82,000 
04,000 
06,000 
08.000 
100.000 
102,000 
104.000 
106,000 
108,000 
110,  OUO 
112, 000 
114.  OUO 
115,880 


Blonntion 
per  inch. 


Inch. 
D. 
.000138 


.000483 
.000650 


.001017 
.001183 
.001860 
.001517 
.001667 
.001700 
.001733 
.001783 
.001817 
.001850 
.OOVMO 
.001950 
.001068 
.002017 
.002050 
.002100 
.002133 
.002183 


.003667 


.005500 
.000917 
.008167 
.009700 
.011083 
.012333 
.013750 
.015200 
.016017 
.018417 


.022000 

.024167 

.026833 

.027917 

.C303;<3 

.032917 

.035838 

.0383 

.0433 

.0483 

.0533 

.OfKK) 

.0717 

.1017 


Sacoessire 
eloosation 
perluoh. 


Ineh. 
0. 

.000133 
.00UI67 
.000183 
.000167 
.000183 
.000184 
.000166 
.000167 
.000167 
.000150 
.000033 
.000033 


.000034 

.000083 

.000050 

.000050 

.000083 

.000034 

.000088 

.000050 

.000033 

.000050 

.000900 

.000584 

.000066 

.001167 

.001417 

.001250 

.001533 

.001883 

. 001250 

.001417 

.001450 

.  001717 

.001500 

.001606 

.001917 

.002167 

.001666 

.002084 

.  002416 

. 002584 

.002016 

.002467 

.00:)0 

.0050 

.0050 

.0067 

.0117 

.0300 


Permanent 
set. 


Inch, 
0. 

0. 
0. 
0. 
0. 

a 

0. 

a 

0. 


Saooeaeive 

permanent 

set 


JiicA. 


Remarka. 


Initial  load. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section ponnds..  115,880 

Klastio  limit  per  sqaare  inch  of  original  section do  ...    63.000 

Kloogation  per inon  after  mptare .* inch..    0.1367 

Elongation  per  inch  under  strain  at  elastic  limit do 002188 

Redaction  in  diameter  at  point  of  mptore    — do  ...        .114 

Redaction  in  area  after  rupture,  per  oentnm  of  original  section : 36.4 

Position  of  rupture 2".76  from  neclc 

Character  of  broken  sutCmm sQky,  interspersed  with  fine  ^anulation 

BlongAtioB  of  inch  sections ^07, 'MO,  ".18,  ".29*,  ".18,  ".10 


662  TESTS   OF   IBONy  STEEL,  AND   OTHEB  MATEBIAL8. 

Ko.  2980. 

Marks,  "¥A^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


AppUed 


TotaL 


Per 


rMiuu 
Inob. 


Elongation' 
permch. 


Sncoooflive 
eloniratlon 
porinoli. 


Pennanent 


SnocoMlTa 


Potditft. 
250 
1,250 
2,600 
8,760 
6.000 
6,280 
7,500 
8,750 
10,000 
11,260 
12,600 
12,750 
18,000 
18,260 
18,500 
18,750 
14,000 
14,260 
14,600 
14.750 
15.00U 
16,600 
10,000 
16,600 
17,000 
17,600 

laooo 

18.600 
10,000 
19,500 
20,000 
20,500 
21,000 
21.  £00 
22,000 
22,500 
28,000 
23,600 
24,000 
dl,500 
25,000 
25,500 
20,000 
26^600 
27,000 
27.800 


1,U00 
6,000 
10,000 
16,000 
20,000 
26^000 
80,000 
85,000 
40,000 
46^000 
50,000 
51,000 
62,000 
68.000 
64,000 
66,000 
60,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000* 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
00,000 
02,000 
04.000 
96,000 
96^000 
100,000 
102,000 
104,000 
106,000 
108,000 
109,440 


Inch. 
). 
.000167 


.000600 
.C00667 
.000833 
.001000 
.001167 
.001350 
.001500 
.001688 
.001717 
.001767 
.001800 
.001833 
.001867 
.001900 
.001967 
.002017 
.008388 
.006500 
.006667 
.007783 
.009000 
.010500 
.011667 
.013000 
.014417 
.015867 
.017500 
.019250 
.021000 


.025000 
.027250 


.081667 

.034583 

.037333 

.0417 

.0450 

.0500 

.0650 

.0688 

.0767 

.1060 


Inch* 
0. 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000188 
.000150 
.000188 
.000034 
.000050 
.000038 
.000038 
.000034 
.000038 
.000067 
.000050 
.001866 
.002117 
.001167 
.001116 
.001217 
.001500 
.001167 
.001338 
.001417 
.001450 
.001633 
.001750 
.001750 
.002083 
.001917 
.002250 


.002334 

.002916 

.002760 

.004367 

.0033 

.0050 

.0050 

.0088 

.0184 


JndL 


Initial  load. 


.000017 


.000017 


TMBafle 


TenaQe  liraigth  p«r  square  inch  of  orisinel  leetlon • pomda..  101. 441 

Elastic  limit  per  aqbare  inch  of  orlginaraeotion do —    M^OM 

Elongation  per  inca  after  rapture .....indi..    0.1396 

Elongation  per  inch  under  strain  at  elaatio  limit ••• .do OODI? 

BeducUon  in  diameter  at  point  of  rapture do —       .114 

Redaction  in  area  after  rupture,  per  oentom  of  original  ■ection........ 86^4 

Poaition  of  rapture • • 1''.29  ftwi  neck 

Character  of  broken  BuiflMe , rilky  j  oUghtly  gnunlar 

Elongatlirm  of  inch  sootlons.*..— ^••••••••..••••.•^•••••••••••••••^•.'^1^  *•!•*•  *4a^^JiL  "M^  "M 


TESTS  OF  ntONy  STEEL,  AND   OTHEB  MATERIALS. 

Ko.  2981. 

Marks,  "^,^^ 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 
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AniUed 


ToteL 


Per 


inoh. 


Slonntte 
perinoh. 


itUm 


8aoo«B«lTe 

eloDgAtion 

per  tnota. 


PermaneDt 
set. 


SaooeMtvo 
peraument 


Poinidt. 

260 

1,260 

2,500 

3,760 

5^000 

e»260 

7,600 

8,760 

10,000 

11,260 

12,600 

12,750 

18.000 

18,260 

13,600 

13,760 

14,000 

14,260 

14,600 

14,760 

18»000 

16^250 

15,600 

15^750 

ie»ooo 

10,600 
17,000 
17,600 
18,000 
18,600 
19,000 
19,500 
20,000 
20,500 
21,000 
21.600 
22.000 
22,600 
23,000 
23,500 
24,000 
24.500 
25,000 
25.600 
20,000 
20,600 
27.000 
27,600 
28,000 
28,120 


PtnmdM. 
1,000 
^000 
10.000 
16,000 
20,000 
26,000 
30,000 
36,000 
40.000 
43,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
60.000 
67,000 
68,000 
50.000 
00,000 
01.000 
82.000 
03.000 
04,000 
60,000 
08,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
88,000 
88.000 
90,000 
02,000 
94,000 
90,000 
98,000 
100.000 
102,000 
104,000 
106.000 
108.000 
110,000 
112,000 
112,480 


0. 
.000160 


.000007 

.000888 

.001000 

.001167 

.001838 

.001600 

.001607 

.001700 

.001733 

.001707 

.001800 

.001833 

.001807 

.001900 

.001933 

.001083 

.002017 

.002050 

.002150 

.002867 

.003733 

.005500 

.007000 

.008*207 

.000833 

.011333 

.012568 

.014000 

.015067 

.017250 

.019050 

.020638 

.022533 

.024583 

.026067 

.029167 

.031007 

.034917 

.  037417 

.0383 

.0450 

.0300 

.0683 

.0007 

.0860 

.1017 


Inch. 
0. 

.000150 
.000163 
.000107 
.000167 
.000100 
.000107 
.000167 
.000100 
.100167 
.000107 
.000033 
.000033 
.000034 
.000033 
.000033 


Jneh, 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Jneh, 


.000033 
.000050 
.000034 

.oooo;j3 

.000100 

.000517 

.001060 

.001767 

.001500 

.001267 

.001560 

.001600 

.001250 

.001417 

.001007 

.001583 

.001800 

.001563 

.001900^ 

.002060 

.002084 

.002500 

.002500 

.00J260 

.002500 

.000883 

.0067 

.0050 

.0083 

.0084 

.0183 

.0167 


Inituaioiid. 


Tensile  ttraafth. 


General  aumnMrtf. 

Teneile  strength  per  sqiiAre  inch  of  orisinal  section poonds..  112,480 

Elnstio  limit  per  sqnareinot  of  original  section do —    01,000 

XlongAtion  per  inon  after  mptnre inch..    0.1307 

Blongat  ion  per  inch  under  strain  at  elastio  limit do 002050 

Rednction  in  diameter  at  point  of  rapture do 134 

Bedncrion  in  area  after  ruptore,  peroentum  of  original  section 41.9 

Position  of  rupture I'MO  fh>m  necic 

Oiancter  of  DToken  surface silky  {  trace  of  grannlation 

Slongatiott  of  inoh  sections ".86*.  ".10,  ".12,  ".11.  ".08.  ".07 


664  TESTS  OF  ntOK,   STEEL,   AND   OTHER  MA'raiBIAL& 

HOOPBi. 

Exterior  diameter,  43''^75. 
Interior  diameter,  3&'J^76. 


No.  2909. 


Marks,  "¥,il^ 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Api»UfldIoiid& 

FeraonAre 
iDch. 


Total. 


Klongatton 
per  inch. 


SneoeMtve 
per 


Sooeeutre 


Pounds, 
260 
1,SS0 
3,600 
8,760 
6,000 
0,260 
7,600 
8,760 
10,000 
11,260 
11,600 
11,790 
12.000 
12,260 
12,600 
12,750 
13,000 
13,260 
13,500 
18,760 
14,000 
14.250 
14,600 
16,000 
1^600 
16,000 
I6,f)00 
17,000 
17.800 
18,000 
18,600 
19,000 
19,500 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
28.600 
24.000 
24.600 
26,000 
26,600 
26,000 
20^030 


1,000 
8»000 
10^000 
1^000 
20,000 
20b  000 
80,000 
36,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
«6i;000 
62,000 
53,000 
54,000 
65,000 
60,000 
57,000 
68,000 
00,000 
62.000 
04,0()0 
60,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88.000 
90,000 
92,000 
94,000 
90,000 
98,000 
100,000 
102,000 
104.000 
104,120 


Ineh, 
0. 

.000150 
.000317 


.000617 


.001150 
.001817 
.001463 
.001633 
.001607 
.001617 
.001050 
.001700 
,001738 
.001783 
.001807 
.002367 
.G02783 


.003633 
.004350 
.006000 
.007333 
.008533 
.010107 
.011683 
.013000 
.014683 
.016333 
.018187 
.019833 
.021667 
.023917 
.026000 


.0317 
.0350 
.0367 
.0417 
.0500 
.0550 
.0617 
.0700 
.0950 
.1033 


0. 

.000160 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000050 
.000034 
.000060 


0. 

0. 

0. 

0. 

0. 

0. 

.000017 

.000017 


Inek. 


InitielkMd. 


.000017 


.000050 
.000033 


.00(i084 
.000500 
.000366 
.000500 
.000400 
.000717 
.001650 
.001333 
.001200 
.001634 
.001510 
.001317 
.001583 
.001750 
.001834 
.001606 
.001834 
.  002-.'5O 
.002083 


.003307 

.0033 

.0017 

.0050 

.0083 

.0050 

.0067 

.0083 

.0250 

.0083 


Teoflile  strength. 


Qweral  nkmrnary. 

Tensile  strength  per  tqaare inch  of  orlffiiuhlseotioii pounds..  10^120 

£la«ticlimit  per  sqaare  inch  of  original  section do —    SS,W 

X lonfsat ion  per  inon  after mptnre inch..    0  1467 

Elongation  per  inch  under  strain  at  elastic  limit do 091783 

Bedaotion  in  diameter  atpointof  mptare do \^ 

Bednction  in  area  after  mptnre,  per  oeutom  of  original  section 39  2 

Position  of  mptare 2".10ft«mnefi 

Character  of  broken  sorfaoe granolar,  60  per  cent. ;  silky,  SOpereeot. 

KlongaUon  of  inch  sections ".09,  Ml,  ".13,  ".16,  ".28*.  "11 


TESTS  OF  IBOM,  STEEL,  AND   OTHEB  llAT£liIAI<& 

No.  2910. 
Marks,  "?.^'"' 
Diameter,  ".664. 
Sectional  area,  .26  sqaare  inch. 
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AppUed  loud*. 

perlaoh. 

SncoeMtTB 
perinolL 

FermMieDt 
Mi. 

Bamwkt. 

ToteL 

PerMUwe 

Pounda. 

250 
1,260 
2,500 
8,750 
5,006 
6,260 
7.500 
8,766 
30,000 
11,250 
11,500 
11,750 
12.000 
12.250 
1^500 
12,750 
18,000 
18,250 
18,500 
18,750 
14.000 
14,260 
14,500 
14,750 
16,000 
16.250 
15,500 
1^760 
16,000 
16,250 
16,500 
17,000 
17,500 
18,000 
18.500 
19,000 
10.500 
20,000 
20.500 
21,000 
21,500 
^2,000 
22,500 
28,000 
23,500 
24,000 
24,500 
25.000 
25.600 
26,000 
26,500 
27.000 
27.500 
28,000 
28^190 

Found§. 
1,000 
8»000 
10.000 
15,000 
20,000 
26.000 
30,000 
35,000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
64,000 
55.000 
56,000 
67.000 
68.000 
69;  000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 

oslooo 

70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
86.000 
88.000 
90.000 
92.000 
94,000 
96.000 
98,000 
100.000 
102,000 
104,000 
106.000 
106,000 
110.000 
112.000 
112,760 

IndL 

0. 

.000167 
.000317 
.000488 
.000650 
.000606 
.000988 
.001150 
.001300 
.001467 
.001500 
.001538 
.001583 
.  001617 
.001650 
.001683 
. 001717 
.001750 
.001783 
.001800 
.001850 
.001883 
.001038 
.001967 
.002000 
.002050 
.002117 
.002233 
.002483 
.002767 
.003233 
.004500 
.006167 
.007750 
.00800(» 
.011000 
.012117 
.013617 
.OIi>2a3 
.017000 
.018750 
.020500 
.022:^33 
.024900 
.026583 
.029167 
.032000 
.034750 
.0383 
.0417 
.0467 
.0533 
.0617 
.0788 
.1000 

Inch. 
0. 

.000167 
.000150 
.000166 
.000167 
.000150 
.000183 
.000167 
.000150 
.000167 
.000033 
000033 
.000050 
.000034 
.000033 
.000038 
.000034 
.000033 
.000033 
.000017 
.000050 
.000033 
.000050 
.000034 
.000038 
.000050 
.000067 
.0<'0116 
.000250 
.000284 
.000466 
.001267 
.  001667 
.001583 
.000250 
.003000 
.001117 
.001600 
.001666 
.001717 
.001750 
.001750 
.001833 
.002167 
.002U83 
.002584 
.002833 
.00-2750 

.<'0a4 
.0050 
.0066 
.0084 
.0166 
.0217 

InOL 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek, 
0. 

Initial  loud. 
BIabUo  limit 

TenflQe  itrangilL 

General  sumfnary. 

Tensile  ttnngth  per  aqiiarelnoh  of  orlgiiua  section pounds..  112,760 

Blaalio  limit  per  sqaan  inch  or  origlnsrsection do    ..    61  000 

EIoni^Ation  per  inch  aflermptnre inch..    0.1367 

£lon|^tion  per  incli  under  strain  at  eU<itic  limit do 002050 

Beduotion  in  diameter  at  point  of  mptare do 104 

Beductlon  In  area  after  rapture,  per  centnm  of  original  section 33.5 

Poeition  of  rnptare  ..      2".  16  from  neck 

Character  of  l»oken  snrfiMe granular,  60  per  cent ;  sJky,  40  per  cent. 

£lon0«^iion  of  inch  seotlons ." ".11,  ".25*.  ".17, 'Ml, 'MO.  ".08 


6tii) 


TESTtf   OP  IBON,  STEEL,  AND   OTHEB   MATEBIAU. 


Sra2911. 

Marks,  °¥A»* 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  lomds. 


TotiO. 


Periqiittre 
Inon. 


Blonnllon 
per  mob. 


SaooewiTe 
elongation 
per  inch. 


PennuieDt 


Saooeseire 
permanent 


Powndt. 
250 
1,260 
2.500 
8,750 
6.000 
6,250 
7.500 
8,750 
10,000 
11,250 
11,500 
11.760 
12,000 
12,250 
12,600 
12^760 
18,000 
18,260 
18,600 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
18,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
25,000 
25,500 
26,820 


Poundt, 

1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80.000 
86,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
60,000 
67,000 
68,000 
60,000 
60.000 
62.000 
04,000 
06,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
04,000 
06,000 
98,000 
100,000 
102,000 
103.280 


JimA. 
0. 

.000167 
.000833 
.000600 
.000667 
.000833 
.001000 
.001167 
.001350 
.001517 
.001550 
.001588 
.001638 
.001667 
.001750 
.001800 
.002000 


.003550 
.004100 
.004638 
.005150 
.005067 
.007417 


.010600 

.011950 

.013683 

.015250 

.017083 

.018933 

.020697 

.022500 

.024750 

.027000 

.029667 

.032500 

.035683 

.0383 

.0433 

.0483 

.0533 

.0633 

.0783 

.1100 


Inch. 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000183 
.000167 
.000033 
.000033 
.000060 
.000034 
.000083 
.000050 
.000200 


.000400 

.000300 

.000617 

.000550 

.000533 

.000517 

.000817 

.001450 

.001416 

.001667 

.001450 

.001633 

.001667 

.001833 

.001850 

.001734 

.001833 

.002250 

.002250 

.002667 

.002833 

.003083 

.002717 

.0050 

.0050 

.0050 

.0100 

.0150 

.0317 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
.000017 


Inch, 


InitU 


.000017 


Tenftflestreiigfh. 


Oeneral  iummarff. 

Spedflo gniTity T.aM 

Hiftrdneu 21. » 

Tensile  strength  per  aqnare  inch  of  original  section ponnoa..  lf9;2M 

Elastic  limit  per  Bqnare  inch  of  original  section do 41^000 

Elongation  per  inoh  after  rnptnre    Inch..    •  1483 

Elongation  per  inch  nnder  strain  at  elastic  Umlt do 0O10S7 

Kedaotiun  in  diameter  at  point  of  mpture do 114 

Bednction  in  area  aftor  rupture,  per  centum  of  original  section 96L4 

Position  of  rupture -8".15  ftxjtt  i»«k 

Character  of  broken  surface silky,  00  per  cent;  granular.  40pereent. 

ElongaUonofinohsectionB - ".08,  ".12.  ".16^  ".8l*,  *J1,  -  •§ 


TESTS   OF  IBON,   STEEL,   Am>  OTHIBR   MATEHIA.L8. 

No.  2912. 
Marks,  "^^^ 
Diameter,  ".664. 
Sectional  area,  .25  sqaare  inch. 


667 


AjipUed  UMidBr 


Total. 


^erMOftre 
inca. 


BlODSBtiOD 

peruioh. 


Bnooewire 
elonntloD 
perlnoh. 


Pemumeiit 
set. 


SooocMtre 
pennaaent 


Founds. 
2d0 
1,250 
2,600 
3,750 
5,000 
8,250 
7,500 
8,750 
10,000 
11,250 
11,500 
11,750 
12,000 
12,260 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14»000 
14,250 
14,500 
14,750 
15,000 
16,600 
18,000 
16^600 
17,000 
17,600 
18,000 
18,600 
19,000 
19,500 
20,000 
20.600 
21,000 
21,600 
22,000 
22,500 
23,000 
23,600 
24,000 
24»600 
2^000 
25,600 
26^980 


Founds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30.000 
35^000 
40.000 
45,000 
40.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
64,000 
66,000 
50,000 
57,000 
68,000 
50,000 
60^000 
02,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88»000 
00,000 
92,000 
94,000 
90,000 
98,000 
100,000 
102,000 
108,920 


Inteh. 

0. 

.000167 
.000300 
.000467 
.000088 
.000800 
.000967 
.001133 
.001300 
.001467 
.001500 
.001533 
.001507 
.001600 
.001060 
.001683 
.001717 
.001730 
.001800 


.001907 
.00->200 
.002700 
.003100 
.003862 
.005500 
.007167 
.008750 
.010338 
.011950 
.018683. 
.015350 
.017250 
.019050 


.01!3000 
.025417 
.027767 


.033600 

.0367 

.0400 

.0407 

.0633 

.0588 

.0700 

.1088 


IneK. 
0. 

.000107 
.000138 
.000107 
.000160 
.000167 
.000107 
.000166 
.000167 
.000167 
.000033 
.000033 
.000034 
.000033 
.000050 
.000033 
.000034 
.000038 
.000050 
.000038 
.000184 


.000500 

.000400 

.000767 

.001633 

.001667 

.001583 

.001583 

.001017 

.001733 

.001607 

.001900 

.001800 

.001833 

.002117 

.002417 

.002350 

.002810 

.002917 

.0032 

.0033 

.0067 

.0060 

.0050 

.0117 


0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 


Jim*. 


IxittiallMid. 


Tenaile  streBfth. 


Otneral  $ummary. 

Tensile  strength  per  aqnam  inch  of  original  seoUoii poonds..  103,920 

Elastic  limit  per  sonare  inch  of  originu  section ..  do —    55,000 

Sloogaition  per  incn  after  rapture inch..    0.1467 

Elongation  per  Inch  nnder  strain  at  elastic  limit do 001838 

Bedaction  in  diameter  at  point  of  rapture do 1341 

Redaction  in  area  after  raptare,  per  centom  of  original  section 41.9 

Position  of  roptnre 8J"fttHnneok 

Character  of  broken  sorftce .....gnuralsr,  OOperoent.;  silky.  40  per  cent. 

XkmgationofinchBeotlona ''ToS,  ".12,  ".19; '<29».  Ml.  ."00 


668  TESTS  OF  IBON,   STEEL,   AND   OTHEB  MATERIALS. 

No.  3000. 

Marks,  "^.S"** 

Diameter,  ''.564. 

Sectional  area,  .26  square  inch. 


"SJST' 

SaooMsiTe 
•loDgatioii 
perlnoh. 

Pomuuient 

Snooeaalvo 
permaaflat 

S6t. 

ToteL 

Pertqaara 
Indi. 

Pounda. 
250 
1,250 
2,600 
8.750 
6.000 
6,250 
7,600 
8^760 
10,000 
11,260 
12;  600 
12,750 
13.000 
18,250 
13,600 
18.750 
14,000 
14,250 
14,600 
14.750 
15,000 
16,600 
16,000 
16,600 
17,000 
17,600 
18,000 
18,600 
19.600 
19^500 
20,000 
20,600 
21,000 
21.500 
22,000 
22.600 
28,000 
28,600 
24,000 
24,500 
26.000 
25.500 
26,000 
26.500 
27,000 
27,600 
27,680 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 
86,000 
40.000 
45,000 
60.000 
61,000 
62,000 
53,000 
64,000 
66,000 
66,000 
07,000 
68,000 
69,000 
60,000 
62,600 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94.000 
96,000 
98,000 
100,000 
103,000 
104,000 
106,000 
108.000 
110.000 
110,720 

Inch. 
0. 
.000150 
.0J0317 
.000488 
.000667 
.000838 
.001017 
.001183 
.001350 
.001617 
.001688 
.001738 
.001767 
.001800 
.001838 
.001888 
.001950 
.002038 
.002283 
.002600 
.002833 
.003667 
.004738 
.005917 
.007283 
.008667 
.010083 
.011517 
.012917 
.014600 
.016167 
.017888 
.019588 
.021438 
.023417 
.026500 
.027833 
.030667 
.033088 
.0367 
.0392 
.0450 
.0600 
.0550 
.0660 
.0817 
.1038 

Inch. 
0. 

.000150 
.000167 
.000166 
.000184 
.000166 
.000184 
.000166 
.000167 
.000167 
.000166 
.000050 
.000034 
.000033 
.000083 

iooooso 

.000067 

.000083 

! 000260 

.000217 

.000338 

.000884 

.001066 

.001184 

.001366 

.001384 

.001416 

.001434 

.001400 

.001583 

.001667 

.001666 

.001750 

.001850 

.001984 

.002063 

.002333 

.002834 

.002416 

.003617 

.0025 

.0058 

.0050 

.0050 

.0100 

.0167 

.0216 

2neh. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 

Ineh. 
0. 

iBLMtto  limit. 

'".'ooooi7*' 

0. 

Chneral  9ummary. 

Tensile  strength  per  Bqnare  inch  of  original  section pounds..  110^730 

EUwUclimlt  per  saaare  inch  o(  original  section do....    6IL600 

Elongation  per  inon  after  rupture inch..    0.1S38 

Elongation  per  inch  under  strain  at  elastic  limit d»....  .OOISSV 

Bednction  in  diameter  at  iwint  of  rupture  do.  ..       .104 

Reduction  In  area  after  rupture,  per  oentnm  of  original  section Sa>5 

Position  of  rupture yfrona^ek 

Character  of  oroken  surfiMse gvanular;  lOky  center 

Elongation  of  ittoh  sections ".Oi,".!!^''.!?*  "JK".  !!,«.«• 


TESTS   OF   mON,  STEEL,  AND   OTHER  MATEBIALS. 

lira  2929. 
Marks,  "^,^=* 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 
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AppUedloadA. 

Slonsation 
perinoh. 

SaocesaiTe 
elongation 
perlnch. 

Permanent 
■et. 

pennaaent 
■et. 

— 

TotaL 

''•LiX" 

P<mndt. 
,         250 
1,250 

Pounds, 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
46.000 
60,000 
61,000 
52,000 
63,000 
54,000 
65.000 
66,000 
57.000 
5a  000 
59,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
67.000 
68,000 
70.000 
72.000 

© • 

Inch, 
0. 
.000138 
.000167 
.(KM)167 
.000  66 
.000167 
.000183 
.000167 
.000167 
.000166 
.000167 
.000033 
.000050 
.0000J7 
.000050 
.000017 
.000033 
.000050 
.000033 
.0000-J4 
.000060 
.000050 
.000033 
.000038 
.000100 
.000084 
.000300 
.000288 
.000450 
.001483 
.001500 
.001260 
.001760 
.001467 
.001533 
.001384 
.001338 
.001500 
.0018J8 
.001667 
.001838 
.001834 
.001916 
.002084 
.003000 
.002088 
.003060 
.0083 
.0050 
.0050 
.0067 
.0100 
.0200 
.0100 

Jneh, 
0. 
0. 
«. 
0. 
0. 
0. 
0. 
0. 

.000017 

Inch. 
0. 

Initial  load. 
Blartioltett. 

TenaileatNBgth. 

!      2,500 

1      8;750 

i      6,000 

•      6,250 

7,500 

8,750 
10,000 
11,250 

.000017 

12,500 

12.750 

13  000 

13,250 

18  600 

18,750 
14,000 
14.250 
14.500 
14,760 
16,000 
15,250 
151500 
15,750 
16,000 
16,250 
16.500 
16,760 
17,000 
17,500 

** 

18.0C0 

18, 500            74. 000 

19,000    1        76,000 

10,500    1        78,000 

20, 000            80. 000 

20,500 

82,000 
84,000 
86.000 
88,000 
90.000 
92,000 
04.000 
96,000 
98,000 
100.000 
102.000 
104,000 
106,000 
10ft  000 

21,000 
21,600 
22,000 
22,500 
28,000 
23,500 
24,000 
24.600 
26,000 
25,500 
28,000 
26.500 
27,000 

27,600    ,      110,000 
28,000    1      112.000 

28,500 
20,000 
W080 

114.000 
116,000 
116,820 

Gmeral  swnmary. 

Tensile  strength  per  square  Inch  of  original  section .^....ponnds..  116,320 

Blaatic  limit  per  sqnare  inch  of  original  section do  ...    63, 000 

Klongation  per  incn  after  mptore! inch..    0.1188 

Elongation  per  inch  nnder  anaiu  at  elastic  limit do —  .0021i<3 

Bednotion  in  diameter  at  point  of  mptore do 104 

Reduction  in  area  after  mptnre,  per  centnm  of  original  seotiim 9^5 

Position  of  rapture 8"  ftom  neck 

Character  of  hroken  snrfiMse granular;  silky  center 

Elongation  of  inch  sections ".07,  ".<»,  ".12,  ".26*. 'MO.  ".07 


670  TB8TB  OF  IBON|  STEEL,  AND  OTHER  MATERIALS. 

No.  2930. 

Marks,  "^?l^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


AppUed  loads. 


ToteL 


Par 


rMnuxe 
Inoli. 


per 


BnooeMlTe 
eUmgiition 
permcb. 


Penuiiflnt 


Pottfub. 
260 
1,250 
2,500 
3.750 
9.000 
6,250 
7,500 
8,760 
10.000 
11.250 
12.500 
12,7ftO 
18,000 
18,250 
18,500 
18.750 
14,000 
14,250 
14,600 
14.750 
15,000 
15.500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
10,000 
10,600 
20,000 
20.50U 
21,0C0 
21,600 
22,000 
22,600 
28,000 
28,600 
24,000 
24,600 
25.000 
26.600 
20,000 
28,500 
27,000 
27,880 


F&umdB. 

1,000 
6.000 
10,000 
15.000 
20.000 
25.000 
80,000 
36.000 
40,000 
46.000 
60.000 
51,000 
62,000 
63,000 
64,000 
65,000 
68,000 
67.000 
68.000 
58.000 
80.000 
62.000 
84.000 
86,000 
88.000 
70,000 
72,000 
74,000 
78,000 
78.000 
80.000 
82.000 
84,000 
88.000 
88.000 
90,000 
02,000 
04,000 
08,000 
08.000 
I  100,000 
102,000 
104. 000 
108.000 
108,000 
100.440 


Jneh. 
0. 
.000187 


.001080 

.001187 

.001338 

.001500 

.001867 

.001700 

.001760 

.001788 

.001817 

.001850 

.001900 

.001087 

.002138 

.002817 

.003117 

.004167 

.005500 

.008867 

.008287 

.000917 

.011200 

.012600 

.014000 

.015500 

.017338 

.019000 

.0L»0750 

.022887 

.0^:4750 

.027000 

.029687 

.032000 

.034817 

.0383 

.0460 

.0483 

.0638 

.0838 

.0760 

.1033 


IfUh. 

0. 

.000187 
.000188 
.000167 
.800167 
.000166 
.000167 
.000167 
.000188 
.000167 
.000167 
.000028 


IndL 
Ol 
0. 
0. 

t 

0. 
0. 
0. 
0. 


fillllAlloid. 


.oooaH 
.oooora 

.000050 


.000166 
.000484 
.000600 
.001060 
.0013.^ 
.001887 
.001400 
.001060 

.ooijas 

.001300 
.OOloOO 
.OOlfiOO 
.001838 
.001087 
.001750 
.  001917 
.002083 
.002260 
.002867 


.002917 

.003383 

.0067 

.0083 

.0060 

.0100 

.0117 


Owerdl  tummarff. 

Teosile  strength  per  wjoaM  inch  of  oriffinalseetloii poands..  161^448 

Elsstio  limit  per  sqnare  incdi  of  origtauu  seotton do —    87.860 

SlonKStioD  per  indi  after  mptare Ineb..    0.1388 

Elongation  per  inoh  under  s&ain  at  elsstio  limit do 801887 

Bednotion  in  diameter  at  point  of  roptore do 114 

Bednotlon  in  area  after  rapture,  per  oentom  of  original  seetlfln 86.4 

J*osition  of  rapture .y.  80  from  neek 

Character  of  broken  snrflkce gnamlari  silky  eeatn- 

Blongation  of  indh  sections «.X0,  M8»,  ".lO*,  ".U.  -».«a.  -.07 


TESTS   OF  IBON,  8TE£L,  AND   OTHEB  MATEBULS. 

No.  2831. 

Marks,  "^^a- 

Diameter,  ".664. 

Sectional  area,  .26  square  inch. 


671 


perinoh. 

SuooeMiTe 
eloncstion 
perinoh. 

Pemiaiieiit 

SacceMiT6 

S6t. 

.^ 

ToteL 

Pertqiutfe 
iBoL 

Ptoimdf. 
250 
1,250 
2;  500 
3,760 
6.000 
8^250 
7,600 
8^750 
10,000 
11,250 
12,500 
12,760 
13.008 
1^250 
18,500 
18,760 
14,000 
1^250 
14.600 
14,760 
15^000 
16.600 
18,000 
18^600 
17,000 
17,600 
18,000 
18,600 
10,000 
10,600 
20,000 
20,600 
21,000 
21,500 
22,000 
22,600 
23,000 
23,500 
14.000 
24,600 
25^000 
25.500 
28.000 
28,600 
27,000 
27,110 

PounOt. 
1.000 
6.000 
10,000 
15,000 
20,000 
25.000 
30,000 
85,000 
40,000 
45,000 
80,000 
61.000 
02,000 
63.000 
54,000 
69^000 
68,000 
67,000 
58^000 
60^000 
80,000 
82^000 
84,000 
86,800 
08.000 
70,000 
72,000 
74.000 
78.000 
78.800 
80.000 
88.000 

88,000 
88,000 
00,000 
82,000 
84,000 
08,000 
88,000 
100,000 
102,000 
104.000 
108,000 
108^000 
108,440 

Inch. 
0. 

.000188 
.000800 
.000487 
.008888 
.000800 
.000087 
.001183 
.001800 
.001407 
.001838 
.001887 
.001700 
.001733 
.001787 
.001800 
.001838 
.001883 
.002000 
.002187 
.002360 
.003250 
.004287 
.005417 
.007000 
.008867 
.010088 
.011887 
.013187 
.014017 
.018887 
.018660 
.020383 
.022417 
.024600 
.027187 
.028687 
.832417 
.035333 
.03113 
.0450 
.0600 
.0560 
.0860 
.0817 
.0087 

0. 

.000133 
.000187 
.000187 
.000188 
.000187 
.000167 
.000188 
.000187 
.000187 
.000188 
.000084 
.000033 
.000083 
.000084 
.000083 
000038 
.000050 
.000117 
.000187 
.000183 
.000000 

«.  001017 
.001150 
.001583 
.001887 
.001418 
.001684 
.001600 
.001750 
.001760 
.001883 
.001788 
.002084 
.002083 
.002687 
.002600 
.002760 
.002018 
.002887 
.0087 
.0050 
.0060 
.0100 
.0187 
.0160 

Jim*. 
0. 
0. 
8. 
Ol 
0. 
0. 
0. 
0. 
Ol 

InOL 

InltMlMid. 
XlMtlolliiih. 

Gm%0ral  9ummar]f. 

Tensile  vtrenfftli  per  Bqautf  inob  of  oricinAl  Motion pounds..  108,440 

IQaetIo  limit  per  •ouareinoh  of  originArseotion do....    67,000 

Slosi|E»tion  per  inoh  alter  mptnre inoh..    0.1150 

Elongation  per  inch  under  strttin  at  elMtio  limit do 001883 

Bedaotlon  in  diameter  at  point  of  mptoze do 114 

Badmodon  in  area  after  raptore,  per  oentnm  of  OKlgliial  aeetlfla 36L4 

PoattUm  of  rnptore 1''.46  ftom  neek 

Cbasaoter  of  oxoken  anxflMe naaiilari  ailky  center 

—  '   loflBflhseotSoaa ».07,  «.W,  ".08,  ".08. ''.28».  ".12 
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TE8T8   OF  IBON,  STEEL,  AND   OTHEB  MATEBIALS. 


HOOPBs. 


Exterior  diameter,  4Z"M. 
Interior  diameter,  S&'36. 

No.  2905. 


12MBiBt 


Marks,     T.M 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  kMdi. 
Tow.     ^•'toX" 


Pomulf. 
250 
1,250 
2.500 
3,750 
5,000 
0,250 
7.500 
8,750 
10.000 
11,260 
11,500 
11,750 
12,000 
12,260 
12,500 
12,750 
13,000 
13,250 
13,600 
18,760 
14|000 
14,250 
14,600 
14,750 
15.0C0 
16,500 
16,000 
16,500 
17.000 
17,600 
18,000 
18,600 
19,000 
19,500 
20,000 
20,600 
21,000 
21,600 
22,000 
22, 500 
23,000 
23,500 
24,000 
24,600 
26b  000 
26,600 
26,690 


PoiMMb. 

1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
46.000 
47,000 
48.000 
49,000 
60,000 
51.000 
52,000 
53,000 
64,000 
66^000 
60.000 
ff7,000 
68,000 
59,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100,000 
102,000 
102,760 


per  inch. 


0. 

.000167 
.000333 
.000500 
.000650 
.000817 
.001000 
.001183 
.001307 
.001517 
.001550 
.001583 
.001633 
.001607 
.001717 
.001833 
.002060 
.002400 
.003000 
.003433 


.004617 
.006333 


.006517 

.008167 

.009697 

.011250 

.012667 

.014417 

.016000 

.017700 

.019460 

.021367 

.023583 

.025667 

.028088 

.030G67 

.033760 

.0367 

.0483 

.0467 

.0517 

.0600 

.0683 

.0867 

.1138 


SncoeeeiTe 
elongBtion 
per  inch. 


0. 

.000167 
.C00166 
.000167 
.000150 
.000167 
.000183 
.000183 
.000184 
.000150 
.000033 
.000033 
.000050 


.000050 
.000116 
.000217 
.000350 
.000600 
.000433 
.000567 
.000517 
.000810 
.000500 
.000684 
.001650 
.001500 
.001583 
.001417 
.001750 
.001683 
.001700 
.001760 
.001917 
.002166 
.002134 
.002416 
.002584 


.002950 

.0066 

.0034 

.0060 

.0083 

.0083 

.0184 

.0966 


0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 


SnooeniTe 

man 

•et. 


InitliaiiMd. 


TenaOe  Umgth. 


General  nmmary. 

Tensile  Btren^h  per  eqnare  inch  of  oriKinal  Motion pouiida..  102, TV 

Elaetio  limit  per  square  inch  of  original  section do    ..    SO.Of'O 

Elongation  per  inon  after  raptare inch..    6. 1133 

Elonghtion  per  inch  under  strain  at  elasticlimlt do OOlTi? 

Rcdtictionin  diameter  at  point  of  mptare do 124 

Redaction  in  area  after  mptare,  per  centom  of  original  aeoflon 39i3 

Position  of  mptnre 2".46  flrpm  neck 

Character  of  broken  sarfaoe ■fUEy,OOpereent:  granular.  40  per  cent. 

Elongation  of  inch  seotlona ".08,  ".09,  ".11,  ".»*,  ".It.  *'.W 
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No.  2906. 

l>iameter,  '^563. 

Sectional  area,  .25  square  inch. 


Applied  loud*. 


TotaL 


Persqiuure 
.inch. 


Elongation 


SncoonsWe 
eloo  (ration 
pwinob. 


Permanent 


Bncc^aaiTe 

permanent 

■et. 


Remarks. 


JVtmdf. 
250 
l,2M 
2,500 
3,750 
5.000 
0,250 
7,f00 
8,750 
10,(00 
11,250 
11,500 
11,750 
IZOOO 
12.250 
12.500 
12.750 
18,000 
13,250 
13,500 
13.750 
14.000 
14.250 
14,500 
14.750 
15,000 
15.250 
15.500 
10,000 
16.500 
17,000 
17,500 
18.000 
laMW 
10.000 
10.500 
20,000 
20,500 
21,000 
2U500 
22,000 
22,500 
28,000 
23,500 
24,000 
24,600 
25.000 
25^500 
20LOOO 
20^500 
27,000 

27.iao 


1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
80,000 
85,000 
40.000 
45,000 
48,000 
47,000 
48,000 
40,000 
50,000 
61,000 
62,000 
68,000 
64,000 
65,000 
58,000 
67,000 
58.000 
50.000 
80,000 
61,000 
82,000 
84,000 
86,000 
88,000 
70.000 
72,000 
74.000 
78,000 
78.000 
80,000 
82,000 
84.000 
86,000 
88,000 
00.000 
02.000 
94.000 
08.000 
08.000 
100.000 
102,000 
104,000 
108,000 
108.000 
108,520 


Inch, 


.000187 
.000333 


.000887 
.000833 
.001000 
.001167 
.001350 
.001517 
.001550 
.001583 
.001833 
.001087 
.001700 
.001783 
.001767 
.001817 
.001807 
.001900 
.001933 
.001983 
.002033 
.002083 
.003000 
.004167 
.006017 
.lOOfiOO 
.00H)83 
.009338 
.010887 
.012017 
.013887 
.016033 
.018633 
.018417 
.020000 
.022000 
.023017 
.026000 


.031167 

.033833 

.0387 

.0417 

.0487 

.0617 

.0000 

.0700 

.0867 

.1138 


Inch, 
0. 

.000167 
.000168 
.000167 
.000167 
.000168 
.000167 
.0C0187 
.0C0183 
.000187 
.000033 
.000033 
.000050 
.000084 


.000033 

.000034 
.000050 
.000050 
.000088 
.000083 
.000050 
.000050 
.OOOOfO 
.000917 
.001167 
.000850 
.001483 
.001583 
.00rJ60 
.001334 

.oonso 

. C01650 
.00136A 
.001000 
.001784 
.Mil  583 
.OO-iOOO 
.001917 
. 002083 
.002500 
.002G67 
.  OO-.'COG 
.00?867 
.OO.'iO 


.0083 
.0100 
.0107 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


inch. 


Initial  load. 


Slaslio  limit 


Tenaile  strenffth. 


General  eummary. 

Ten«U«  atniifili  per  eqtiare  Incb  of  orleinal  nection ponnds..  108,520 

Elaatie  limit  per  Miiare  inch  of  origiDal  section  do —    58.000 

Elongation  perincn  aft<r  mptiire .inch..    0. 1.v>a 

Elongation  per  loch  under  strain  at  elastic  limit do 0020K3 

Reduction  in  diameter  at  point  of  mptnre do 143 

Reduction  in  area  after  rupture,  per  centum  of  original  aectlon 41. 8 

PoaitUm  of  rupture 2".P0  from  n<»ck 

Character  of  broken  surftice stlky,  slightly  gtaunlar 

SUmgatkm  of  inch  seotiona ".09,  ".11,  ".13,  ".86*,  ".18.  "11 

H.Ex.16 43 
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No.  2907 

Marks,  "5F  5^ 

Diameter,  '^564, 

Sectional  area,  .25  sqaare  inch. 


Appllecl  loads. 


TotaL 


Pi  r  sqnare 
inch. 


Elonntion 
per  inch. 


8a006MiT6 

elonfAtimi 
porlnob. 


Pcnnmont 


SacceasiTe 
penoanent 


Poundt. 
250 
1.250 
2.500 
8,760 
5.0(0 
6,250 
7.500 
8,750 
10,  COO 
11, 250 
11,500 
11.760 
12,0CO 
12,250 
12,500 
12,750 
18,000 
18.260 
13,500 
18,750 
14,000 
14.250 
14.600 
14,760 
15.000 
15,600 
10.000 
10.600 
17,000 
17.600 
18.000 
18.600 
19,000 
19,600 
20,000 
20.600 
21.000 
21.600 
22.000 
22,600 
23.000 
23,600 
24,000 
24.500 
25^000 
25.500 
26b  640 


Pounds, 
1,(00 
5.000 
10.000 
15,000 
20,000 
25.000 
80.100 
35^000 
40,000 
45.000 
46.000 
47,000 
48,000 
49.000 
50.000 
51.000 
62,000 
63.000 
64.000 
55,000 

5e,ooo 

67,000 
68,000 
69,000 
60.000 
62.000 
64.000 
66,000 
68.000 
70,000 
72.000 
74.000 
76.000 
78.000 
80,000 
82,000 
84,100 
86.000 
88.000 
90,000 
92,000 
94.000 
96,000 
98.000 
100.  GOO 
102.000 
102,160 


Inch, 
0. 

.000167 
.010183 
.000517 


.000807 
.  001050 
.001217 

.001 too 

.001583 
.0016i7 
.001650 
.001688 
.001717 
.(01760 
.001783 
.001833 
.001867 
.001067 
.002100 


.004667 
.005333 
.005917 
.006667 
.008117 
.009550 
.011083 
.012.583 
.014167 
.015917 
.017667 
.010667 
.021667 
.023667 


.031000 

.034000 

.0367 

.0417 

.0467 

.0617 

.06ro 

.0700 
.0960 
.1067 


Inch. 
0. 
.000167 
.000016 
.000334 
.0>0166 
. 000181 
.(0U1»3 
.000167 
.000183 
.000183 
.00(N)34 
.000033 
.000033 
.000034 
.0000.13 
.000038 
.000050 
.000034 
.000100 
.000133 
.001583 
.00(»984 
.(I006G6 
.000584 
.000750 
.001450 
.001433 
.001533 
.001500 

.ooir^ 

.001750 
.001750 
.002000 
.002000 
.092000 


.002333 

.002667 

.003000 

.0027 

.0050 

.0050 

.0050 

.0083 

.0100 

.0260 

.0117 


Inek. 

0. 

0. 

0. 

0. 

0. 
.000017 
.000033 
.000083 
.000050 


InelL 


.000017 
.000016 

a 

.000017 


Initial  point. 


JElaatio  limit 


Tenaile  atMigth. 


General  eummary, 

^        sgrarity 7.ea 

Jardnoaa 21.a 

Tenaile  airength  per  aqnare  Inch  of  oricinal  aection poonda..  16:^160 

Elaatic  limit  per  Mnare  inch  of  otiginal  section do  ...    C080 

Elongation  per  inc-h  after  rupture inch..    6l1467 

Elongation  per  inch  under  strain  at  elastic  limit do....  .091IC7 

fieduotion  in  diameter  at  point  of  rupture do 144 

Reduction  in  area  after  rupture,  per  centum  of  original  section  44.6 

Position  of  rupture i".8S  from  iMck 

Character  of  Groken  anrfisoe aUkj 

UongatloD  of  inch  seotiona ".00,  ".18.  *'M\  "02,  ".09,  «.ui 
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No.  2908. 
Marks,  12  MK,B. 

Qiameter,  ".564. 

Sectional  area,  .25  sqnare  indi. 
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Applied  load«. 


TotaL 


Poundt, 
250 
1,250 
2,500 
3,750 
5.000 
6,260 
7,500 
8.750 
10.000 
11.250 
11.500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13.500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,  500 
16,000 
16,500 
17.000 
17.. 500 
18.000 
16.500 
19.000 
10,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23.000 
23.500 
24.000 
24.500 
25.000 
25.600 
25,520 


Per  sqnare 
inca. 


Pound*. 
1.000 
5,000 
10,000 
15.000 
20.000 
25,000 
30.000 
35.000 
40,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
51,000 
52.  COO 
53.000 
54,000 
55.000 
56.000 
57,000 
58,000 
59,000 
60.000 
C2.000 
64.000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
83,000 
84,000 
86.  (.00 
88.000 
90.000 
02.000 
94.000 
96.000 
08,000 
100,000 
102,000 
102,080 


EIODSStlMl 

per  inch. 


Inch. 
0. 

.000133 
.000300 
.000450 
.000617 
.000783 
.000950 
.001117 
.001283 
.001407 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001717 
.001750 
.001783 
.001817 
.001933 
.002133 
.002750 
.003417 
.004333 
.006033 
.007667 
.009750 
.  011333 
.012917 
.014583 
.016417 
.018333 
.020750 
.022500 
.024833 
.027500- 
.030833 
. 033333 
.0367 
.0417 
.0467 
.0517 
.0633 
.0733 
.1000 
.1133 


Saccesaive 
eloogation 
I>er  inch. 


Ineh, 
0. 

.000133 
. U00167 
.000150 
.000167 
.000166 
.000167 
.  000167 
.000166 
.000184 
.000033 
.000038 
.000034 
.000033 
.000033 
.000034 
.000050 
.000033 
.000033 
.000034 
.000116 
.000200 
.000617 
.000687 
.000916 
.001700 
.001634 
.002083 
.001583 
.001584 
.001666 
.001834 
.001916 
.002417 
.001750 
.002333 
.002667 
.002833 
.003000 
.003367 
.0050 
.0050 
.0050 
.0016 
.0100 
.0267 
.0133 


Permanent 
aefc. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncceesive 

permanent 

set. 


Inch. 


ReinarkB. 


Initial  load. 


ElaaUo  limit. 


Tensile  strength. 


Chneral  summary, 

Tenaile  strength  per  sqnare  inch  of  orii^nal  section pounds..  109,080 

Elastic  limit  per  sonare  inch  of  original  section do —    55,000 

Elongation  per  inen  after  mptare inch..    0.1638 

Elongation  per  inch  under  strain  at  elastic  limit do 001817 

Bednction  in  diameter  at  point  of  rupture do 154 

Rednction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture 2''.  85  from  neck 

Character  of  broken  surface slllcy 

Elongation  of  inch  sections ".09,  ".12,  ".18,  ".86*,  ".16,  ".13 
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No.  3000. 
Mark8,^2M^B. 

Diameter,  ".56i. 

Sectional  area,  .25  square  inch. 


.Applied  loftds. 

Elonntlon 
per  Inch. 

Succeasive 
elongation 
per  inch. 

Permanent 

set. 

Sncceeaire 

permanent 

set. 

ReaarlM. 

Total. 

Per  flonare 
inch. 

Fouvdt. 
1.000 

.5,  f  00 
10.100 
16.000 
•  10.000 
25.000 
2»0,000 
35,000 
40,000 
45.  COO 
50,000 
51.000 
62.000 
63.000 
54.000 
66,000 
56.000 
67.000 
68.0'»0 
60, 000 
60,000 
62.000 
64,000 
66,000 
68,000 
70, 000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
P8,000 
90.000 
92.000 
94.01) 
96.000 
98.000 
100,  «k) 
102,000 
104,00. 
106.000 
107,600 

PoundM. 
250 
1,250 
2.500 
3.7:^0 
5.000 
6, 150 
7.600 
8,750 
10  000 
11,250 
U,  500 
12,750 
13,000 
13,  IW 
1J,600 
13,750 
14,000 
14, 250 
14,500 
14,750 
15,0(0 
15,500 
16.000 
16,500 
17.000 
17.500 
18,000 
18.500 
19,000 
19.500 
20.000 
20,500 
21.000 
21.500 
22,000 
22,500 
23,000 
23, 500 
24,000 
24.500 
25,000 
25,500 
26, 000 
26,500 
26,900 

Inch. 
0. 

.000117 
.000283 
.000450 
.000617 
.000788 
•000960 
!001117 
.00U88 
.  001450 
.001617 
.001650 
.001700 
.001733 
.001767 
.001817 
.001867 
.001983 
.002838 
.003333 

.  oa>oi7 

.006167 
.006567 
.008000 
.009417 
.010750 
.012167 
.013667 
.015167 
.016917 
.018067 
. 02U417 

.074167 

.026667 

.0  8917 

.031838 

.034500 

.0367 

.0417 

.04^3 

.0533 

.0617 

.0717 

.1033 

Inch. 
0. 

.000117 

.000166 

.000167 

.000167 

.000160 

.000167 

.000167 

.000166 

.000167 

.000167 

.000038 

.000050 

.000038 

.000034 

.000050 

.000050 

.000116 

.000850 

.000500 

.000384 

.001250 

.001400 

.001433 

.  001417 

.00  333 

.001417 

.001500 

.001600 

.001^ 

.001^ 

.001750 

.001916 

.001834 

.002500 

.00  250 

.002916 

.002667 

.0  22 

.0050 

.0086 

.0050 

.0084 

.0100 

.0316 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 

Inch. 

0. 

InitUlload. 

1 

1 

1 

1 

SlaaUo  limit. 

( 

1 

•* 

............ 

Crencral  9ummary. 

TenAilestFenKth  per  square  inch  of  original  aection twanda      mat 

Elastic  limit  per  sqaare  inch  of  original  section ^a^'  '    S  S 

Elongation  per  inch  after  rapture Si<a"    T\mL 

Elongation  per  inch  under  strain  at  elaatio  limit '.'.. da^"    miZ 

Reduction  in  diameter  at  point  of  rupture 71 S 

Reduction  in  area  after  mpturfc,  per  centum  of  original  section  V.'.V.V.V-V.l iS 

Position  of  rupture Z::il-^'       ^f 

Character  of  broken  surface .'.*  'g[\i'^ '  co  DeroinL  *  m^alL^  ja  iZ  r^ 

Elongation  of  inch  sections 1 /-. ..".!:_  !T'^^'^i4f^^ 


TESTS   OF  IBON,  STEEL,  AND   OTHER  MATEBIALS. 

Ko.  3007. 
Marks/^MRjB. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 
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EloDgoUOD 
per  Inch. 

Successive 

Permuent 
set 

Sucoestive 
permanent 

Mtw 

Remarks. 

ToUl. 

PerMuara 

iBCb. 

Pounds, 

250 

1.290 

2,500 

8,750 

5,000 

6,290 

7,500 

8,760 

10.000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

l:i.750 

14,000 

14,250 

14,500 

14.750 

15.000 

16.250 

15.500 

15.750 

16,0::0 

10,250 

Poundt. 
1.000 
6,OC0 
10.000 
15,000 
20.000 
25,0  0 
30,(00 
:{5,000 
40,000 
45.000 
60.000 
51,000 
62.000 
53,000 
64,000 
66.000 
56,000 
67.000 
58.000 
56,000 
6(»,000 
61,0  0 
02,000 
63,000 
64.000 
69.000 
60.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80.000 
82,000 
84,000 
8(i,000 
8-,0L0 
90,000 
9i,000 
04.000 
90,000 
9H.000 
100.  TOO 
tU2.000 
104,000 
106,000 
108,000 
110.000 
112.000 
114.000 
114, 120 

iiuA. 
0. 
.000133 
.000300 
.Q00467 
.000633 
.000800 
.000967 
.001133 
.001.(00 
.001467 
.001633 
.001067 
.001700 
.001733 
.001767 
.001800 
.001833 
.001867 
.001917 
.001967 
.002000 
.  002033 
.002133 
.002217 
.00^650 
.002883 
.003500 
.004750 
.000333 
.007007 
.009100 
.010517 
.O12U0O 
.013407 
.015017 
.010(»0 
.0i8::i3 

.  020000 

.0.2000 

.0240UO 

.OifiOOO 

.028:i:j3 

.030833 

.  033750 

.0167 

.0400 

.0467 

.0.>33 

.0600 

.0083 

.0967 

.1033 

Imch, 
0. 

.000133 
.000167 
.000167 
.0001G6 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.0OUO34 
.000050 
.000050 
.000033 
.000033 
.000100 
.000084 
.000333 
.000833 
.000617  • 
.001250 
.001583 
.  001334 
.001433 
.001417 
.001483 
.001467 
.001550 
.001683 
.001733 
.001007 
.002000 
.002000 
.  OO'JOOO 
.002.133 
.0OJ50O 
.002917 
.007950 
.0033 
.0067 
.0006 
.0067 
.0083 
.0284 
.0066 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elaatio  limit. 
Tensile  strength. 

**" 

1     16,500 

17,000 
17,500 
18,000 
ia500 
19.000 
18,500 
20.000 
20,5no 
21,000 
21.600 
22.000 
22.500 
83,000 
23,500 
24.  COO 
24,600 
25,000 
S5.500 
26,000 
26.600 
27,000 
27.500 
28.000 
28,600 
28,630 

...!!...!...' 

General  summary, 

T*iisile  strength  per  square  inch  of  original  section pounds..  114  120 

Slaattc  limit  per  sonare  inch  of  original  section do 61,000 

Slonsation  per  inch  after  rapture Inch..    0.1450 

Kloucation  per  inch  nnder  strain  at  elastic  limit do  ...  .002033 

KMlnotion  in  diameter  at  point  of  mptiire do 114 

Kednctiontn  arsa  after  mptare,  per  centam  of  ori^nal  section 36  4 

Po4luonof  rnptare.... 2^60  from  neck 

Charsetcr  of  broken  surface granular;  silky  center 

Sknicatkniof  inchseotkMU 'MO.  ".15,  ".29*,  ".13.  ",il,  ".09 


678  TESTS   OF    IRON,  STEEL,    AND    OTHER   MATERIALS. 

No.  3008. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loada. 


Totol 


PoundM. 
250 
1,260 
2,600 
8,750 
6,000 
6.250 
7.600 
8.750 
10,000 
11.250 
12,500 
12,760 
13,000 
13,2J0 
13,500 
13,750 
HOOU 
14, 2:<0 
14.500 
14,750 
16,000 
15,500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
10,000 
19.600 
20.000 
20,600 
21,000 
21.600 
22,000 
22,500 
23.000 
23,500 
24,000 
24,600 
25,000 
25,500 
26.000 
26,600 
26,080 


Per  Miuare ! 
iDoli.       ' 


'  ^n??sir  eiiniffiJn  ip^-^-r"' 

:  per  inch,      perlnch.   |        "'• 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35.000 
40.000 
45,000 
60,000 
51.000 
52.000 
53.000 
54,000 
65,000 
56. 0(>0 
57,000 
58,000 
50.000 
60,000 
62.000 
64,000 
06,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
81,000 
86,000 
88,000 
90,000 
92.000 
94.000 
06,000 
08,000 
100.000 
102,000 
104,000 
106,000 
107,020 


Inch. 

0. 
.000133 
.000200 
.000483 
.000650 
.000817 
.OOlOi'O 
.001167 
.001350 
.001517 
.001683 
.001717 
.001767 
.001817 
.001833 
.001867 
.  001917 
.001060 
.002017 
.002517 


.004600 

.005017 

.007333 

.008783 

.010167 

.011750 

.013333 

.014833 

.016500 

.018083 

.019888 

.022000 

.024167 

.026350 

.028667 

.031000 

.034000 

.037250 

.040833 

.0467 

.0533 

.0600 

.0700 

.1017 


IndL 
0. 
.000133 
.000167 
.000183 
.000167 
.000167 
.000183 
.000167 
.000183 
.000107 
.000166 
.000034 
.000050 
.000050 
.000016 
.000034 
.000050 
.000033 
.000067 
.000500 


.001300 
.001417 
.001416 
.001450 
.001384 
.001583 
.001583 
.001500 
.001667 
.001583 
.001750 
.002167 
.002167 


.002417 
.002833 
.003000 


.003583 

.005867 

.0066 

.0067 

.0100 

.0317 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SuocexBire 

peroiancnt 

■et 


Inch. 


Bemarke. 


InitU!  load. 


Elaetic  limit. 


Tensile  streagtb. 


Creneral  onminar^. 

Teneile  strength  per  Bqnare  inch  of  original  section poonds..  107.0^ 

Slastlo  limit  per  square  inch  of  original  section do ST.COe 

Elongation  per  inch  after  raptnre inch..    ai^T 

Elongation  per  inch  nnder  strain  at  elastic  limit do  ...  .601164 

Bednction  in  diameter  at  iM>{nt  of  mptnre do 1^4 

Bed  action  in  area  after  mptnre,  per  oentnm  of  original  section 39.2 

Position  of  mptnre 2".20  firan  seek 

Character  of  broken  surfiice silky;  somewhat  granular  at  circnmfemcv 

Elongation  of  inch  sections ".08,  ".10,  ".18,  ♦'.»,".»•,  "» 


TESTS   OF  IBON,  STE£L,  AND   OTHEB  MATERIALS. 

No.  3009. 
Marks,  """i* 
Diameter,  "664. 
Sectioual  area,  .25  square  inch. 
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Applied  loads. 

perLush. 

SnoMMlTe 
elongaUon 
per  inch. 

Peniuiii«n( 

Mt. 

SacoM^Te 

Bemarks. 

TotaL 

inoli. 

PowndB. 
280 
1.260 
2.600 
8,760 
6,000 
6,260 
7.600 
8;  750 
10,000 
11,250 
12,600 
12,750 
18,008 
18.258 
18.600 
13,760 
14,000 
14.260 
14,5C0 
14,750 
16,000 
16,600 
18.000 
16.500 
17,000 
17,500 
18;  000 
18,680 
18;  000 
19;  600 
20,000 
20,500 
21,000 
2US0O 
22,000 
21;  500 
23,000 
28.500 
2i000 
24.600 
26^000 

26^680 

Pcundt. 
1,000 
6,000 
10.000 
16,000 
20,000 
26,000 
80.000 
86^000 
40,000 
45,000 
60,000 
61.000 
68,000 
63,000 
64,000 
66,000 
66,000 
87,000 
68,000 
60,000 
80.000 
62,000 
84,000 
86,000 
88,000 
70,000 
72,000 

76,000 
78;  000 
80,000 
82.000 
84.000 
88,000 
88,000 
80.000 
92,000 
94,000 
98.000 
98,000 
100,000 
102.000 
102,120 

Inek. 
0. 
.000188 

; 000467 
.000693 

.000600 
.000987 
.001188 
.001300 
.001487 
.001688 
.001887 
.001700 
.001733 
.001783 
.001838 
.002487 

008000 
! 003700 

001333 

! 006167 
.006783 
.008287 
.010000 
.011500 
.018888 
•    .014833 
.018887 
.018600 
.020500 
.022687 
.025000 
.027383 
.030167 
.083338 
.090687 
.0400 
.0487 
.0517 
.0000 
.0717 
.0063 
.1183 

0. 

.000138 
.000187 
.000167 
.000106 
.000187 
.000187 
.000166 
.000187 
.000107 
.000168 
.000034 
.00U033 
.000033 
.000050 
.000060 
.000834 
.000588 
.000700 
.000633 
.000634 
.001616 
.001481 
.001733 
.001600 
.001833 
.001500 
.001834 
.001838 
.002000 
.002167 
.002333 
.002333 
.002834 
.003108 
.003334 
.003333 
.0067 
.0050 
.0083 
.0117 
.0266 
.0200 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 
ElaatloUinit. 

TensflestraDsth. 



............ 

Oewral  summary. 

Tcnaila  ttrangtli  per  aqnacainoh  of  original  seotion ponnda..  102.120 

jaaaUo  Undt  per  Moareineh  of  original  seolion do....    66,000 

donsation  per  in<ui  after  mptnre ineb..    0.1650 

Xlongatkni  per  inch  nnder  strain  at  elastio  limit do 001833 

Bcdnctlon  in  diameter  at  point  of  mplnre do —       .144 

Sednetion  in  area  after  mptare,  per  oentam  of  original  sectioa 44.8 

Position  of  mptare 2.70  from  neck 

Character  of  broken  soriboe silky 

Elongation  of  inob  sections ".10,  ".12,  ".16,  ".84* 'M8, 'MO 


G80        TESTS  OF   IBOK,  8T££L,  AIXD   OTHES   MATEHIAUS. 

HOOP  Fi. 

Exterior  diameter,  42^^75. 
Interior  diameter,  35'^25. 

No.  2870. 

Marks,  "^^S*^ 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Applied  loada. 


Totid. 


Poundt. 
250 
1,250 
2,600 
8,750 
6,000 
6. 2:>0 
7,500 
8,760 
10,000 
11.250 
12,500 
12,750 
13.000 
13,260 
13,500 
18.750 
14,000 
14,260 
14.500 
14,750 
16,000 
16,250 
15,500 
18,000 
18,500 
17.000 
17,600 
18,000 
18,500 
10.000 
10,500 
20,000 
20,600 
21.000 
21.600 
22.000 
22,500 
23.000 
23.500 
24,000 
24,500 
•26.000 
25.500 
28.000 
20,500 
28,660 


Per  Boaare 
inch. 


I        , 
P«' *»*'*»•   p«riucli.     "^^    I    set. 


Pounda. 

Inch, 

1.0(0 

0: 

6,000 

.000183 

10.000 

.000317 

16,000 

.000483 

20,000 

.000860 

26.000 

.000817 

80,000 

.001000 

86.000 

.001167 

40.000 

.001383 

46.000 

.001500 

60.000 

.001087 

61,000 

.001700 

52.000 

.001733 

63,000 

.001788 

54.000 

.001883 

66,000 

.001887 

50,000 

.001900 

67.000 

.001950 

68,000 

.002000 

59,000 

.002100 

60.000 

.002333 

61,000 

.002583 

62.000 

.003060 

84.000 

.004617 

66,000 

.008260 

88,000 

.007917 

70,000 

.009583 

72.000 

.011133 

74.000 

.012867 

78.000 

.014200 

78.000 

.016187 

80.000 

.017800 

82,000 

.019887 

84,000 

.021<67 

88,000 

.028833 

88,000 

.(•28250 

90,000 

.02«087 

92,000 

.031583 

94.000 

.0333 

96,000 

.0367 

98,000 

.0417 

100.000 

.0483 

102.000 

.0560 

104,000 

.0650 

108,00«l 

.0817 

106,600 

.1050 

Inch.      ' 
0. 

.000183  I 
.000184  I 
.000186 
.00U167  I 
.000167 
.000.83  ' 
.000107 
.000160  ( 
.000167  I 
.000187  ; 
.000033  I 
.000033 
.000030 
.OC0050 
.000)34 


.000050 

.000050 

.000100 

.000233 

.000250 

.000167 

.001467 

.001733 

.001067 

.001066 

.001650 

.001534 

.001533 

.001907 

.001633 

.001867 

.002000 

.OOilGO 

.002417 

.002417 

. 002910 

.001717 

.0034 

.0050 

.0066 

.0067 

.0100 

.0107 

.0233 


Inch. 


Ineh, 


BemArkA. 


Initial  loAd. 


•| 


:.:::;:::::i  ::      :  : 

Ehistie  limit 

1 

1 

1 

! 

...........  1  i.-... •••... 

...........  1 

1 

:;;:::::::  i  ::::::;::: 

1 

1 



Teoeile  streDgth. 

General  summary, 

SMciflognvlty ^-^1 

KardDess -z---  ,„?£ 

Tenall©  atrength  per  aquare  Inch  of  original  MHJtIon pounaa..  ijfj 

Elaatio  limit  per  aquare  inch  of  original  seotion ?**i"*    r'lS 

Elongation  per  iuch  after  rupture men..    »'^ 

Elongation  per  inob  under  atraln  at  elaaiio  limit ^o wzvw 

Reduction  in  diameter  at  point  of  mpture do...      .J» 

Eeductlon  lu  area  after  rapture,  per  centum  of  original  nection ...      •*• ' 

Poaition  of  mpture r'.SO  from  nee* 

Charaoter  of  broken  surface ailky,  interaperaed  with  K^""^  "»*»}•»  «te"?Jf?S 


Xloogiitioii  of  inch  seotiona. 


".12, ''.80*,  ".18. '•.la. ' 


TEsn  or  iBOS,  atbel,  and  othxb  mateioals. 

Se.  2871. 
Marks,  «^,^{* 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
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AppllMlliiiJ*. 

ElonvROcm 

Bucc«ialve 

Pwmaneat 

Su«4»Hflr« 

H«mftfVt. 

Toua, 

Pbr  Konmre 

Bluopltiun 

Pounda. 
250 
1,250 
2,500 
1,750 
6.000 
0,260 
7,600 
8,760 
10,000 
11.260 
]2,5(;0 
12,750 
13,000 
11,250 
13,500 
18,760 
14,000 
14,250 
14.500 
14.750 
1^000 
15,280 
16.600 
16.750 
10,000 
10,500 
17,000 
17.500 
18,000 
18.500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
92,000 
22,800 
21,000 
21.800 
94,000 
94,500 
9S.000 
25,500 
96.000 

27,000 
27,:tt0 
97.840 

Pounds. 
1,000 
6.000 
10.000 
16.000 
20.000 
2^000 
80,000 
16.000 
40.000 
46.000 
60,000 
61.000 
62,000 
68.  COO 
64,000 
86.000 
68.000 
67.000 
66.000 
69,000 
OOUOOO 
01,000 
82.000 
83,000 
84,000 
80,000 
08.000 
70,000 
72,000 
74,000 
78,000 
78.000 
80,000 
82.000 
84,000 
88.000 
88.000 
90,000 
92,000 
94,000 
90.000 
06.000 
108,000 
102.000 
104.000 
100.000 
108,088 
U0,000 
111,380 

InetL 
0. 
.000133 
.000300 
.000407 
.000083 
.000800 
.000907 
.001183 
.001300 
.001483 
.001060 
.001083 
.001717 
.001783 
.001783 
.001817 
.0OI8S0 
.001807 
.001933 
.0019i« 
.002017 
.00iS060 
.002107 
.009888 
.802688 
003600 
!0O4881 
.000417 
.00TW8 

ioHOOO 
.012617 
.014088 
.016683 
.017600 
.019600 
.021863 
.023388 
.028888 
.027017 

.0988 
.0907 
.0417 
.0407 
.0900 
.0817 
.0787 
.1033 

Inch, 
0. 

.000133 
.0(>0I07 
.000167 
.000168 
.U00107 
.0(»0I87 
.*000I00 
.000107 
.000188 
.000107 
.000088 
.000034 
.000018 
.000080 
.000034 
.000033 
.000«M7 
.OOUOOO 
.000050 
.000034 
.0000.13 
.000117 
.000108 
.000200 
.000007 
.001383 
.801584 
.001410 
.001007 
.001600 
.001617 
.001600 
.001790 
.001007 
.002000 
.002083 
.001750 
.003000 
.002584 
.002410 
.002907 
.0>34 
.OiOO 
.0030 
.0038 
.0117 
.0150 
.0208 

Jnek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  IomL 
ElMtioUmit. 

Tenaile  strength. 

':::"::::::::.::.:::::: 

Gtueral  iumwutrg, 

Teanile  otmiKtli  p«r  aqoMB  inch  of  origin«l  aeotioD poonda..  111,880 

elastic  liaHporMnarainoh  of  oiiginMMotioM do —    01.000 

Eloaication  per  inob  aftor  niptnre iooh..    0.1817 

MMoogmtUm  per  inch  under  atr»in  at  dastle  limU do 002050 

RoMduetioaindiaiDeteratpointof  riiptnro do 104 

Bedoetian  in  are*  after  wpiim,  per  oantam  of  original  aeotion  83.6 

Poaidon  of  rantaM 1".80  froa  neck 

Character  of  broken  aurface grannlar;  ail ky  center 

EloDgntioiiofinohaeeUona ".12,  ".28*.  ".18,  ".U. ''.OS.  ".07 


682  TESTS  OF  IBONy   STEEL,   AND  OTHEB  1CATESIAL8. 

No.  2872. 

Marks,  ^^.m'^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Apiilladloiids. 

per  inch. 

SneeeedTe 
elonntloii 
perlncb. 

Penmueiit 
■el 

SnceeMlTe 

1 

i 

Total. 

Per  MQtn 
iacL 

PtmndM. 
250 
1,250 
2,600 
8,760 
8,000 
6,250 
7.500 
8.760 
10.000 
11,260 
12,600 
12,750 
18,000 
13.260 
18.600 
18,750 
14,000 
14,260 
14.600 
14.760 
15,000 
18, 250 
16.600 
16,000 
16,500 
17.000 
17,500 
18.000 
18,500 
19.000 
19,600 
20,000 
20,600 
21.000 
21.500 
22,000 
22,600 
23,000 
23,500 
24.000 
24,500 
26,000 
26,500 
26,000 
26,600 
26,780 

Poundi. 
1,000 
6,000 
10.000 
15,000 
20,000 
2^000 
80,000 
85.000 
40,000 
45.000 
60,000 
61.000 
62.000 
63,000 
64.000 
66,000 
66.000 
67,000 
68,000 
69,000 
60,000 
61.000 
62,000 
64,000 
66,000 
68,000 
70.000 
72.000 
74.000 
76,000 
78,000 
80,000 
82.000 
84.000 
86.000 
88,000 
90,000 
92.000 
94.000 
90,000 
98,000 
100,000 
102,000 
104,000 
106,000 
107,120 

Inch. 
0. 

.000187 

.000333 

.000500 

.000667 

.000838 

.001017 

.C01188 

.001367 

.001660 

.001700 

.001738 

.601783 

.001817 

.001867 

.001900 

.001933 

.001967 

.002017 

.002067 

.002150 

.002260 

.002017 

.003917 

.005667 

.007333 

.008883 

.010500 

.012000 

.018533 

.016200 

.017083 

.019017 

.020833 

.028000 

.025167 

.027500 

.030333 

.083000 

.0367 

.0400 

.0467 

.0617 

.0600 

.0717 

.0060 

Inch, 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000184 
.000166 
.000184 
.000188 
.000160 
.000033 
.000060 

.'0OOA6O 

.000033 
.000033 

.000034 

.000050 

.000060 

.000088 

.000100 

.000367 

.0U13O0 

.001760 

.001666 

.001650 

.001617 

.001600 

.001683 

.001667 

.001883 

.001934 

.001816 

.002167 

.002167 

.002333 

.002838 

.002667 

.0037 

.0038 

.0007 

.0050 

.0063 

.0117 

.0238 

Jim*. 

a 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 

Inch. 

Initial  ked. 
Waatifllfamt. 

".ooooii" 

Oeneral  summary. 

TeDaOeatrengtli  per  aqoare  inch  of  original  eeetion peimdi..  l^.I* 

Blaatic limit  per  aqnare  inch  of  originaleection rT-do....   Ml** 

£lonffatlon  per  inch  after  mptore imdk..   •■>>• 

Blongntion  per  inch  nnder  strain  at  elastic  limit da 9Htt! 

Beductlon  in  diameter  at  point  of  mptore ..da ^ 

Rednotion  in  area  after  mptore,  per  eentom  of  original  aeetlmi *' 

Position  of  mptare '*Mtnm^'^ 

Character  of  broken  snrflMje gtannlar,  eo  per  Mat. ;  aOkr.iOptfef^ 

Bkmgatioikofinohaeotiona TT. ....*J»»,''ai|«'4ir*««'»'*^''*' 
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No.  2873. 
Marks,  ^^,^f^ 
Diameter,  ^^564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


TotaL 


PerMoare 
inoa. 


BloDgation 
per  inch. 


SacoeaaiTe 
ttlonffation 
perlnoh. 


Pennanent 

setL 


Saoeeaaive 

permaneat 

set 


Bemarka. 


Powndi. 
250 
1,250 
2.500 
S.750 
5,000 
0^250 
7.500 
8,750 
10,000 
11,250 
12,600 
12,750 
13,000 
.13,250 
13,500 
18.750 
14,000 
14,250 
14,500 
14,750 
15,000 
U^250 
15,500 
15^750 
18,000 
18,250 
18,500 
18,750 
17,000 
17,600 
18.000 
18,600 
18.000 
18^600 
20.000 
20.600 
21,000 
21,500 
22,000 
22,500 
23.000 
28.500 
24.000 
24.500 
25,000 
25^600 
28^000 
90,600 
27.008 
27,210 


Pound*. 
1.000 
5^000 
10,000 
15,000 
20.000 
25,000 
80,000 
85.000 
40,000 
45,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55.000 
60.000 
57,000 
58,000 
50.000 
80.000 
81,000 
82,000 
88.000 
84,000 
85,000 
80,000 
87,000 
88,000 
70,000 
72,000 
74.000 
78.000 
78.000 
80,000 
82,000 
84,000 
8<S,000 
88,000 
90,000* 
02,000 
04,000 
90.000 
98,000 
100,000 
102,000 
104,000 
108,000 
108^000 
108,980 


Inch, 

9. 

.000133 
.000300 
.000483 
.000650 
.000817 


.001150 
.001317 
.001488 
.001667 
.001700 
.001738 
.001767 
.001800 
.001833 
.001807 
.001900 
.001950 
.001988 
.002017 
.002050 
.002100 
.002150 
.002188 
.002238 
.002487 
.002817 
.003867 
.005017 
.007888 


Inch, 
0. 

.000138 
.000107 
.000183 
.000167 
.000107 
.000168 
.000187 
.000187 
.000166 
.000184 
.000038 
.000033 
.000034 
.000038 
.000033 
.000034 


Inek, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


JimA. 


Initial  load. 


.000060 
.000033 
.000034 
.000038 
.000050 
.000058 
.000083 


.011500 
.013088 
.014750 
.010667 
.018338 
.020417 
.023608 


.026017 

.030000 

.032087 

.0367 

.0400 

.0450 

.0517 

.0617 

.0800 

.1060 


.000234 
.000360 
.001060 
.002050 
.001918 
.002008 
.001667 
.001683 
.001687 
.001917 
.001066 
.002084 
.002088 
.002338 
.002084 


lEUMitlcUmit. 


.002667 

.004038 

.0033 

.0050 

.0067 

.0100 

.0188 

.0260 


Tenoila  atrength. 


General  eummary, 

Tenaila  atreaflcth  per  sqaaTo  inch  of  oridnal  section ponnda..  108^080 

Slaatto  limit  per  aoaare  inch  of  originafaection do....    66,000 

Xloofation per inon after  ruptare — inch..    0.1600 

Blongation  per  inch  under  attain  at  elaatio  limit do 002238 

Bednetion  in  diameter  atpointof  rapture do 154 

Bednetion  in  area  after  rapture,  per  centom  of  original  section 47.2 

Position  of  mptore '. 2".70firomneck 

ChAracter  of  brolEen  snxftoe sUky 

El<«girtionofisahM0ttMUi ".08,  ".  18, ".  18,  ".88*,  ".18, '^(M 
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BREECHBLOCK  TOBGIKa. 

Exterior  diameter,  16'^25• 
Interior  diameter,  3'^00. 


Mark8,^2\^i»^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


No.  3064. 


Eloosation 
permch. 

SucoeMive 
elongation 
per  inob. 

Pormanent 
set. 

Succeaeiye 
permanent 

■et. 

Beniarka. 

ToUl. 

Per  BQUftre 
inob. 

Pounds. 
250 
1,260 
2,500 
3,750 
5,000 
6,250 
7,500 
8.750 
10.000 
10.250 
10,5<-0 
10.750 
11,000 
11,260 
11.500 
11,760 
12.000 
12,260 
12,500 
13.000 
13,500 
14,000 
14.500 
15,000 
15,500 
16.000 
16,500 
17, 000 
17,600 
18,000 
18,500 
19.000 
19.500 
20.000 
20.600 
21.000 
21,500 
22,000 
22,500 
23,000 
28,880 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
2.^000 
80,000 
36,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
46,000 
47.000 
48,000 
40.000 
60.000 
52.000 
54,000 
66,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
93.520 

Inch. 
0. 

.000100 

.000267 

.000423 

.000600 

.000767 

.000933 

.001133 

.001367 

.001400 

.001433 

.001467 

.001500 

.001667 

.001700 

.002667 

.003633 

.004667 

.005400 

.006700 

.008333 

.009933 

.011500 

.013333 

.015200 

.016933 

.0L»000 

.021207 

.023600 

.026000 

.028600 

.031733 

.035000 

.038833 

.041667 

.0450 

.0500 

.0600 

.0700 

.0900 

.1267 

0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000200 
.000234 
.000033 
.0C0033 
.000034 
.000033 
.000067 
.000133 
.000967 
.000966 
.001034 
.000738 
.001300 
.001633 
.001600 
.001567 
.001833 
.001867 
.001733 
.002067 
.002267 
.002333 
.002400 
.002600 
.003133 
.003267 

.002834 

.003333 

.0050 

.0100 

.0100 

.0200 

.0367 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.001088 

IfUSk, 

0. 

1 

1 
Initial  kad. 

BaatSoUnit. 

.OOOMS 

General  summary. 

Tensile  strength  per  sqaare  inch  of  orljKinal  flection ponaia..    KflJ 

ElAftticIlmit  per  aonare  inch  of  original  section jio 4MJ[ 

Elongation  per  incn  after  ropture teek..   tw 

Elongation  per  inch  under  strain  at  elasticlimit 40 Mv£ 

Rednction  in  diameter  at  point  of  mptnre da 0* 

Redaction  in  area  after  rupture,  per  centum  of  original  section I&* 

Position  of  rupture l^tftftMias* 

Charaoter  of  brolcen  surface rincy.attghflyipM*'* 

BloBgaiion of  inob  sections ^ti, "JT.  "M 
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No.  3065. 
Marks,  '^"tV" 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 


per  mob. 

8aooe»8iTe 
eloDsation 
perlnch. 

PormADent 
set. 

SaoceiMivo 

permanent 

set. 

Remarks. 

INitaL 

Persqnare 
Inob. 

Pounds. 

250 

1,280 

2.500 

8,750 

6,000 

6,250 

7.600 

8,750 

10,000 

10,250 

10.600 

10.760 

11.000 

11.250 

11,500 

11,750 

12,000 

12,260 

12,500 

12,750 

13,000 

Poimd$. 
1,000 
6,000 
10.000 
16,000 
20,000 
26,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46.00» 
47.000 
48,000 
49.000 
50,000 
51.000 
52.000 
53,000 
54,000 
55,000 
56.000 
67,000 
58.000 
59.000 
00.000 
«->  000 

Inch, 
0. 

.000100 
.000287 
.000433 
.000633 
.000800 
.000967 
.001133 
.001333 
.001367 
.001400 
.001167 
.001500 
.001533 
.001567 
.001600 
.001633 
.001700 
.001767 
.001833 
.001867 
.002000 
.002267 
.002567 
.003233 
.003633 
.004267 
.004800 
.005500 
.006800 
.008000 
.009667 
.011287 
.012000 
.014500 
.016400 
.0l8iU0 
.0202:13 
.  0-22333 
.  024667 
.027000 
.029067 
.032MK) 
.035667 

.0433 
.0500 
.0567 
.0683 
.07:13 
.0067 

Inch. 
0. 

.000100 
.000167 
.000166 
.000200 
.000167 
.000167 
.000166 
.000200 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.00U03J 
.000067 
.000067 
.000066 
.0O0OJ4 
.000133 
.000207 
.000300 
.000666 
.000400 
.000634 
.  OCO J33 
.000700 
.00L30O 
.001200 
.001667 
.001600 
.001633 
.001600 
.001900 
.OU1800 
.  00'J033 
.002100 
.002334 
.  002333 
.  002667 
.P02833 
.003107 
.003666 
.003907 
.0067 
.0067 
.0066 
.0100 
.0234 

0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
.000033 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.000038 

• 



;     13,250 

13,600 

1    18.750 

'    14,000 
1     14,250 

i    14.500 

14. 750 

J5.000 

15,500 

1    16, 000            64. 060 

16. 500            66, 000 

17. 000            68. 000 

17, 500            70, 000 

18, 000            72, 000 

18, 500    1        71. 000 

19.000 
19.500 
20.000 
20,500 
21,000 
21,500 
21.000 
22,500 
^000 
23,500 
24,000 
24,800 
83,000 
25,800 
28,810 

70,000 
78,000 
80.000 
82.000 
64,000 
86.000 
88.000 
90,000 
02,000 
Ot,000 
90^000 
,88.000 
160,000 
102.000 
103,240 

:::;::::::::::::::::::: 

General  summary. 

Tensile atrenicth  per  sqnare  inch  of  oritlinal  section    ...ponnds..  108,840 

XbMtfc limit  per  soasre  inch  of  orij^al  section  do 62,000 

Elongation  per  itton  after  I uptore inch..    0.1000 

Elongation  per  inch  under  strain  at  elastic  limit do 001867 

Bednctlon  in  diameter  at  point  of  mptnre ..do 054 

Kednction  In  area  after  mptnre,  per  centam  of  original  section 18.3 

Position  of  mptare ".90  from  neck 

Gharacier  €f  nroken  snrfaoe granular ;  radiating  fh>m  a  dull  spot  at  the  cironmferenoe 

Skmgatlonofinohseotiosui ".07,  ".09,  ".14* 


686  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

TSo.  3066. 

Marks,  12  MR^BB 

Diameter,  ".564. 

Sectional  area,  .25  square  iuch. 


Applied  loads. 

Elnn^^atiou 
per  incb. 

Inch. 
0. 

.000167 
.  00033.1 
.000500 
.000667 
.000867 
.0010.13 
.001267 
.  001433 
.001467 
.001500 
.  001667 
.001000 
.001633 
.001700 
.001733 
.002033 
.002967 
.004333 
.005567 
.007000 
.008500 
.  010200 
.012000 
.013667 
.015333 
.017167 
.  019107 
.021467 
.024000 
.026367 
.  029167 

Sncoes^ire 
elonntion 
per  inch. 

PermaDent 
set. 

Saooeuivo 

permanent 

sot. 

Inch. 
0. 

Rwnarlm 

Totol. 

Per  sqoaro 
inch. 

Pounds. 
250 
1.250 
2.6U0 
3,760 
5,000 
6,250 
7;600 
8,760 
10,000 
10,250 
10,600  • 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,260 
12,500 
13,000 
13,500 
14.000 
14.500 
16,000 
16,600 
16,000 
16,500 
17,000 
17,600 
18.000 
18,600 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
23,700 

Pound*. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
53.000 
64,000 
66.000 
58,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
82.000 
84,000 
86,000 
88.000 
90,000 
03,000 
94,000 
01.800 

Inch. 
0. 

.000167 
.000166 
. 0001G7 
.000167 
.000200 
.000106 
.000234 
.000166 
.000034 
.000033 
.000067 
.000033 
.000033 
.000067 
.000033 
.000300 
.000934 
.001366 
.001234 
.001433 
.001500 
.  001700 
.001800 
.001687 
.001666 
.001834 
.002000 
.002300 
.002533 
.002367 
.002800 
ooaiftA 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000067 

Initial  load. 
ElaatioUmit. 

"■  "006633*  * 
.000034 

1 

•              1 

1 

1     

1 



::::':::::::r"  " ::: 



• 

.  035333    1      .  00.1000 

, 

.030667 

.044067 

.0500 

.  0">67 

.0633 

.0733 

.0933 

.1200 

.004334 

.004400 

.005933 

.0067 

.0066 

.0100 

.0200 

.0267 

1...... 

1 

1 

;::.;:  !:.:j; 

■ 

i 

1 

1 

1 

General  summary. 

Speclflc  gravity... T.aM 

Hardness  17.C 

Tensile  ntrength  per  sqnare  inch  of  original  section poonds. .    94. 800 

Elasticlimit  per  square  inch  of  original  section do....     47.0M 

Elonpition  per  inch  aft«r  mptnre inch. .     0. 1233 

Elongation  per  in ch  nndci*  strain  at  elastio  limit do 001733 

Keduction  in  diameter  at  point  of  mptore do 054 

Ileduction  in  area  after  rapture,  per  oentmn  of  original  section las 

Position  of  mptnre >. ...".5  from  neck 

Character  of  broken  snrfaoe. . . .  :^ granular,  radiating  fh>m  a  dull  spot  al  the  circamfareoce 

Elongation  of  inch  sections.,  y. 'MO. 'Ml  ".16* 


TESTS   OF   IRON|   STEEL,   AND   OTHEB  HATEHIALS. 
BBBBCHBLOCK,  NEW  FORGING. 

No.  3228. 

Marks,  "^tV" 
Diameter,  '^564. 
Sectioual  area,  .25  square  iuch. 
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Applied  loads. 

per  inch. 

SncceKHlre 

Pemuuieiit 
aetL 

Saceeaalve 
permanent 

aet. 

Remarks. 

Total. 

inok. 

eloogatlon 
per  inch. 

Pound*. 

250 
],250 
2,600 
8,750 
6,000 
6.250 
7.600 
8,750 
10.000 
11,250 
12.500 
12,750 
13,000 
13.250 
13.500 
13.750 
14,000 
14.250 
14.600 
14.750 
IS.  000 
16,500 
16.000 
16.500 
17,000 
17,600 
18.000 
18,600 
19,000 
19^500 
20,000 
20.500 
21,060 
21.500 
22.000 
22,500 
23,000 
23,300 

P^ndt. 
1.000 
6,000 
10,000 
16,000 
20.000 
26.000 
80,000 
35.000 
40.000 
46,000 
60,000 
61,000 
62,000 
63,000 
64,000 
55,000 
56,000 
67,000 
68.000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78.000 
80,000 
82.000 
84,000 
86,000 
88,000 
90.006 
92,000 
98,200 

InOL 
0. 

.000100 
.000267 
.000433 
.000600 
.000800 
.001000 
.001167 
.001338 
.001633 
.001700 
.001733 
.001767 
.001833 
.001900 
.007000 
.007467 
008500 
;009333 
.010100 
.011033 
.013233 
.016000 
.  017333 
.019167 
.021667 
.024333 
.026000 
.030000 

.0367 
.0400 
.0467 
.0688 
.0600 
.0700 
.0900 
.1100 

0. 

.000100 
.000167 
.000166 
.000167 
.000200 
.000200 
.000167 
.000106 
.000200 
.004167 
.000038 
.000034 
.000066 
.000067 
.006100 
.000467 
.001033 
.000833 
.000767 
000988 
.002200 
.001767 
.002338 
.0018:M 
.002500 
.002666 
.002567 
.003100 
.008333 
.003367 
.0033 
.0067 
.0066 
.0067 
.0100 
.0200 
.0200 

0. 
0. 
0. 
0. 
0. 
0. 

0.- 

0. 
Q. 

InOL 
0. 

Initial  IomL 
SiaatioUralt. 

Tensile  atrength. 

Qeiteral  summary. 

TeDsile  atmgtli  per  aqnaie  iaoh  of  original  aeetlon ponnda..    93.200 

Klaatle limii per  aonareineh  of  original  aeetlon do  ...    54,000 

KloBgatJon  per  inoii  after  rapture inch..    0.1133 

BloogatioD  per  inch  under  airain  at  elaatio  limit do 001900 

Bednctleii  In  diameter  at  point  of  roptare do 064 

Bedaetion  in  area  after  rapture,  pel  oentom  of  original  section 18.3 

Poattton  of  rapture ".1  from  neck 

Cbaneter  of  noken  sarliMe granular;  dull  spot  at  ciroomrorence 

Elongation  of  iaehaeetkna ".13*. 'M2,  ".00 
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TX8TS  OF  IBOH9   STEEL,   AND  OTHfiB  MATEiOALS. 


Markfl,'2M.VB 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


I!f  0.8229. 


Applied  loads. 

per  ipch. 

SnceeMiye 
elongation 
per  inch. 

Permaneat 
aeL 

SaeoesalTe 

permanent 

set. 

Total. 

Per  aqbare 
inoL. 

" 

PoundM. 
2.1O 
1,250 
2,5(10 
3,750 
5,000 
6,250 
7,  SCO 
a750 
10.000 
11,250 
12,500 
12, 750 
13,0<i0 
13. 150 
13,500 
13,750 
14,000 
14,250 
14.500 
14.760 
15.000 
15,500 
16.000 
16,500 
17,000 
17.  .MW 
18.000 
IH,  5CI0 
10.000 
19,500 
20,000 
20,500 
21.000 
21.500 
22,000 
22,500 
23.000 
23,60» 
24.000 
24.500 
26.000 
25.100 

Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
85,000 
40,000 
45,000 
50,0€0 
61,000 
62.000 
53,000 
64,000 
65.000 
56,000 
57,000 
68,000 
59.0U0 
60.000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96.000 
98,000 
100.000 
100,400 

Jim*. 
0. 
.000067 
.000233 
.000400 
'.000597 
.000767 
.000967 
.001183 
.001267 
.001400 
.001600 
.001633 
.001667 
.001733 
.001767 
.001800 
.001833 
.002900 
.004867 
.006033 
.006767 

;  010200 
.012083 
.013767 
.015500 
.017500 
.019600 
021733 
.024033 
.026367 
.029433 
.033038 
.085100 
.0400 
.0438 
.0500 
.0600 
.0667 
.0767 
.1100 
.1683 

JfidL 
0. 
.000097 

.000166 
.000167 
.00*1167 
.000200 
.000200 
.000166 
.000134 
.000133 
.000200 
.000033 

000034 
.000066 

000034 
!000083 
.000(133 
.001067 
.001967 
.001166 
.000734 
.001833 
.001600 
.001833 
.001734 
.001733 
.002000 
.002100 
.002133 

.'002334 
.003066 
003600 
.002067 
.0049 
.0038 
.0067 
.0100 
.0667 
.0100 
.0833 
.0283 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
Q. 

Inch. 
0. 

1 
Initial  load.                    > 

XIaatio  tfaalt 

TensUeatrenffth. 

GeHcral  9unmuurg, 

Speoiflc  gravity • 7.«sai 

Hardness Sl.lt 

Tennile  strenxth  per  square  inch  of  original  section pomtdn..  IOi.4CO 

Elanticlimitper  MaareinchoforigiDarsi-ction ,..d»  ...    W.<ii 

Elonsstlon  per  incn  after  niptai-e iiwli..    ft, Iff? 

>louf!aiioii  per  inch  under  strain  at  elastic  limit d«  ...  .OtiCtt 

Reduction  In  diameter  at  point  of  mptare ...do  ...       .144 

Ki-dnctlon  in  area  after  mptnre,  per  centum  of  original  section 44.1 

Position  of  mptnre ".85  tnm  acck 

Character  of  broken  rarftice silky,  interspersed  with  IId«  uniBalsriao 

}£longatloaof  Inohseotiona ".90  ,  ».17,  ".12 


TESTS  OF  IRON,  STEEL,  AND   OTHEB  MATEBIALS. 

ISo.  3230. 
Marks,  i^m^bb 
Diameter,  '^664. 
Sectional  area,  .26  sqnare  inch. 
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Api>li< 
ToUU. 

edUMMls. 
Per  sqnare 

permch. 

Saooeesiye 
eloneation 
per  inch. 

Permanent 
set 

Bnccessive 

permanent 

set- 

BeDMTkl. 

Pounds. 

250 

1.250 

2..'i00 

3,750 

Pounds. 
LOOO 
5.  COO 
10.000 
15,000 

90  OiiO 

Inch, 
0. 

.000133 
.000267 
.000433 
.000633 
.000800 
.000967 
.001167 
.001333 
.OOI5:i3 
.  001733 
.  001767 
.('01800 
.002000 
.  ( 028:0 
.003867 
.005933 
.007533 
.0079:0 
.008867 
.0tt»567 
.011433 
.013267 
.014000 
.016767 
.  010100 
.021200 
.023600 
.026267 
.020233 
.082433 
.035000 
.03ai33 
.041667 
.0500 
.0600 
.0700 
.0833 
.1267 

Inch. 
0. 

.000133 
.000134 
.000166 
.000200 
.000167 
.000167 
.000200 
.000166 
.000200 
.000200 
.000034 
.000033 
.000.00 

!  001034 
.002060 
.001600 
000400 
'.000034 
.000700 
.001866 
.001834 
.001638 
.001867 
.002338 
.002100 
.002400 
.002667 
.002066 
.003400 
.002567 
.003333 
.003384 
.00&334 
.0100 
.0100 
.0138 
.0434 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

I: 

Inch. 
0. 

Tnitial  load. 
Elastic  limit. 

Tensile  strenKtb. 

r»  000 

6.2:0    i        25.000 
7.500    1        30,000 
8,750            35,000 
10.000            40,000 
11.250            45.000 
12.500            50.000 
12,750            51  OflO 

13.000 
13.250 
13.500 
13,750 
14.000 
K2S0 
14.500 
14. 700 

52.000 
53,000 
54.000 
66.000 
56.000 
57.000 
58.000 
5«,0fN) 



1.5.000 

60  000 

15.  .00    !        62,000 
16.00)    1        64.000 
16,500    '        06,000 

i7,oof)  ;     6a  000 

17.500    1        70.000 
IS.OOO        .    72,000 
la  510            74, 000 
19.  LOO            76. 000 
19,f>00            7a  000 



'     20.  000            8J.  000 

;     20.  500            A2. 000 

1     21.  OOu            84. 000 

1     21.500            86,000 

1     22, 000            88. 000 

1     22.  500            90,  COO 



1     23, 000            92, 000 

'     2.'<,500            94,000 

1     23.900     1        95.600 

• 

Oeneral  Bummary. 

Tensile  strenictli  per  square  incli  of  original  section pounds..    05,600 

Elastic  limit  per  sqnare  inch  of  original  section , do  ...    52,000 

Klottgation  per  men  aft«r  raptore inch..    0.1667 

S)<»ngation  per  inch  under  strain  at  elaaticUmit do 001800 

K«4luction  in  diameter  at  point  of  rapture do 144 

Reduction  m  area  after  rapture,  per  centum  of  original  section 41.6 

PosilioB  of  rupture ".50  fh>m  neck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  Inch  sectiona ".08»  "11,  "81* 

H.  Ex.  16 44 


690  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

GAS  CHECK  BIHO  FOBGINO. 

Exterior  diameter,  13''. 
Interior  diameter  3''.5. 

No.  2840. 

Marks,  ^^Tfi®^ 
Diameter,  "'.564. 
Sectional  area,  .25  square  incb. 


▲ppUed  loads. 

KlongaUon 
per  inch. 

SuocMBire 
eloDgftUon 
per  inch. 

Pcrmuieiit 
set. 

SttCcaasiTe 

periDMient 

aet. 

BeiMrki. 

TotaL 

Persqaaro 

Fmmds, 
250 
1,250 
8,600 
3,750 
^000 
6,250 
7,500 
8,760 
10,000 
112  0 
11,500 
11,750 
12,000 
12.250 
12,600 
12,750 
18,000 
18,250 
18.500 
14,000 
14,500 
15,000 
15.500 
16,000 
10,500 
17,000 
17,600 
18,000 
18,600 
19,000 
19,600 
20.000 
20,600 
21,000 
21,500 
82,000 
28,500 
28.000 
28,500 
28,820 

Pmtndt. 
1,000 
5,000 
10.000 
16.000 
20,000 
26.000 
30.000 
85.000 
40,000 
4.\000 
46.000 
47.000 
48,000 
40.000 
50,000 
61.000 
62.000 
63,000 
64.000 
56.000 
58,000 
60.000 
62,000 
64.000 
06,000 
68.000 
70.000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
9i,000 
94,000 
95^280 

Inch. 
0. 

.000167 
.000900 

.000467 
.000633 
.000767 
.000938 
.001067 
.001233 
.001367 
.001400 
.001438 
.001567 
.002288 
.002967 
.003067 
.004333 
.004938 
.005667 
.007467 
.009000 
.010738 
.012600 
.014667 
.016600 
.018267 
020400 
.022700 
.025067 
.027838 
.630738 
.034000 
.037838 
.042067 
.046500 
.0533 
.0600 
.0667 
.0867 
.1233 

Ineh. 
0. 

.000167 
.000138 
.000167 
.000106 
.000134 
.000166 
.000134 
.000166 
.000134 
.000033 
.000038 
.000134 
.000666 
.000734 
.000700 
.000666 
.000600 
! 000734 
.001800 
.001538 
.061783 
.001867 
.002067 
.001938 
.001667 
.002133 
.002300 
.002367 
.002766 
.002900 
.003267 
.003838 
.004834 
.003833 
.0068 
.0067 
.0067 
.0-iOO 
.0366 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

InelL 
0. 

Initial  load. 

General  $ummarjf, 

TanaOe  strength  per  aqnnre  inch  of  oriidnalaeetlon paiBia..  M^W 

Klastio  limit  per  square  inch  of  origlnu  aection • do  ...  47.M 

Elongation  per  inch  after  mptuie lash..  OiMI 

Elongation  per  inch  nnder  strain  at  elastic  limit do WM0 

Sednotton  in  diameter  at  point  of  mptare do IM 

XednoUon  in  area  after  mpfcore,  per  centom  of  original  seotion lif 

Position  of  rnptnre VAtnmmA 

Character  of  broken  snrfhce dky 

Elongation  of  inch  sections ".IT,  "JI*,*J1 


TESTS  OF  IROTS,   STEEL,   AND  OTHER  MATEBIALS. 

No.  2841. 
Marks, '^^'ifb^* 
Diameter,  ".564. 
Sectional  area,  .25  square  incb. 
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perlDOh. 

SoecMsiya 
perfnoh. 

Pennaiisiit 

8iieoe«lT« 
set. 

Remarks. 

Total. 

Persqiiare 
inch. 

P0ttfkf«. 

260 
1,260 
2,600 
3.750 
5,000 
8.250 
7.500 
8,750 
10,000 
10,250 
18,600 
18,760 
11.000 
11.250 
11.500 
11,760 
12,000 
12.280 
12,500 
12,760 
13,000 
13,260 
13,600 
13,760 
14,000 
14.260 
.14,500 
14.750 
16.000 
15,500 
18.000 
18^500 
17.000 
17,600 
18,000 
18,600 
19,000 
19,600 
20.000 
20,600 
21.000 
21,500 
22,000 
22,608 
28.000 
23,600 
24,000 
28.600 
25^000 
25,080 

pmuitUm 
1.000 
5.000 
10,000 
1^800 
20,000 
25,000 
30.000 
85.000 
40,000 
41.000 
42,000 
43.000 
44,000 
45.000 
48,000 
47,000 
48^000 
49,000 
60,000 
51.000 
58,000 
^000 
54.000 
56.000 
68^000 
57,000 
58,000 
60;  000 
80,000 
82.000 
84,000 
86^000 
68,000 
70,800 
72,000 
74,000 
78,000 
78,000 
88,000 
82,000 
84,000 
86.080 
88.000 
90,000 
02,000 
94,000 
98.000 
98.000 
100.000 
100,340 

IfUh. 

0. 

.000188 
.000800 
!000438 
.000687 
.000788 

.' 001100 

.001287 

.001380 

.001338 

.0OU87 

.001488 

.001487 

.001600 

.001688 

.001600 

.001800 

.001700 

.0017:^3 

.001787 

.002187 

.008100 

.008867 

.004838 

.004988 

.006807 

.008283 

.007100 

.008900 

.010433 

.012187 

.014000 

.015800 

.017687 

.010887 

.021888 

.02400C 

!026333 

.029187 

.032187 

.035300 

.039000 

.043107 

.048333 

.0533 

.0833 

.0700 

.1000 

.1188 

IfUh. 

0. 

.000133 
.000167 
.000133 
.000134 
.080188 
.000187 

;  000187 
.000033 

OOOOSA 
1000088 

.000088 
!000088 

.000087 

a 

.000100 
.000088 
.800034 

.000400 

.000933 

.000687 

.000668 

.000800 

.000734 

.000688 

.000887 

.001800 

.001588 

.001734 

.001838 

.001800 

.001867 

.002000 

.002186 

.002187 

.002338 

.002834 

.003000 

.003333 

.003500 

.  004187 

.005186 

.004967 

.0100 

.0087 

.0300 

.0133 

Inch, 
0. 

u. 

0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Slaatio  limit. 





Oeneral  summary. 

Tena&aatraigthperaqiiareinchoforislnalaeotion ponnda..  100,340 

Slaatio  limit  per  aqiiaro  inch  of  original  aeotion do 62,008 

Xleogation  per  inch  after  ruptnre inch..    0.1933 

Ekmiation  per  inoh  under  etrain  at  elaatic  limit do 001787 

BedvotiOB  in  diameter  at  point  of  raptore do 114 

Bednetion  in  area  after  mptore,  per  oentnm  of  original  aeotlon 88w4 

Position  of  mptare 1".25  i^m  neok 

CbaneteroflnolceBaarflMe t&ky:  trace  of  gtannlation 

« --nofinohieotiapa ".25*.  ".21*,  ".18 
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TESTS   OF   IRON,  STEEL,  AND   OTHEB   HATEBIALS. 


No.  2842. 

Diameter,  ''.564. 

SectioDal  area,  .25  sqaare  iuch. 


Applied  loads. 


Total. 


Pound: 
250 
1,250 
2,500 
3,760 
5.000 
6,250 
7.500 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11.250 
11.500 
11,750 
12,000 
12,250 
12,600 
12,750 
18,000 
13,250 
18,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
16.500 
10,000 
16,500 
17, 000 
17.500 
18.000 
18,500 
19,000 
19.500 
20,  COO 
L»0,500 
21.000 
21,500 
22.000 
22.  500 
23.000 
23,500 
24.000 
24,500 


Per  Muare 
inctu 


PoundM. 
1,000 
5,000 
10,000 
16,000 
20,000 
'  26.000 
30,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47.000 
48,000 
49.000 
60.000 
61.000 
52,000 
53,000 
64,000 
55,000 
66,000 
67.000 
48.000 
69,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
80.000 
88.000 
00,000 
92,000 
91,000 
96,000 
08,000 


Elonntion 
periDoh. 


Inch. 
0. 
.000100 
.000233 
.000400 
.000533 
.000700 
.000867 
.001067 
.001287 
.001300 
.001333 
.001400 
.001467 
.001500 
.001633 
.001567 
.001600 
.001(133 
.001667 
.001800 
.002800 
.003400 
.001333 
.  004833 
.006838 
.006338 
.007333 
.008167 
.000067 
.010667 
.012267 
.014167 
.016338 
.018167 
.020033 


.024600 
.027333 
.030167 


.036667 

.040267 

.044033 

.0538 

.0600 

.0667 

.0838 

.1283 


SncceMtye 
elongation 
per  inch. 


Inch. 
0. 

.000100 
.000133 
.000167 
.000133 
.000167 
.000167 
.000200 
.000200 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000133 
.001000 
.000600 
.000933 
.000.500 
.001000 
.000500 
.001000 
.000834 
.000900 
.001006 
.001600 
.001900 
.002166 
.001834 
.001866 
.002300 
.002267 
.002733 
.002834 
.002866 


.003600 

.004666 

.008367 

.0067 

.0067 

.0166 


PemuuMnt 
aet. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooeMlro 
permaoeot 

set. 


JficA. 


Bemarks. 


iDitlal 


BlaatieUmlt. 


Tensile  strangtii. 


General  eummarjf, 

Specifle  gravity 7.8W 

Hardness HlM 

Tensile  strength  per  square  inch  of  original  section pMa4a..    M^iM 

Blastio  limit  per  square  Inch  of  origlnaTseotion do....    0^6*6 

Elongation  per  inch  after  mptnre inch..    OlISB 

Elongation  per  inch  under  strain  at  elastic  limit do f91M7 

Reduction  in  diameter  at  point  of  ruptnro do....       .134 

Redaction  in  area  after  raptare,  per  centum  of  original  section 4L9 

Position  of  rapture V'.Hnmmttk 

Character  of  broken  surface silky 

Elongation  of  inch  sections "Jl,  "  J8*,  "JJ 


TESTS  OF  IRON,  STEKL,  AKD   OTHER  MATEBIAL8. 

No.  2899. 
Marks,  ""t^«" 
Diameter,  ."664. 
Sectional  area,  .26  square  inch. 
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Elongation 
per inch. 

SncceMiro 
elongation 
per  (nob. 

set 

Suocessiye 

pennanent 

set. 

Bemarks. 

TotaL 

Poundt. 
2:>0 
1.230 
2.500 
3.750 
5.000 
6.250 
7,500 
8,750 
10,000 
11.250 
12.500 
12,750 
13,000 
13.250 
13,500 
13.750 
14.000 
14. 250 
14.50a 
14.750 
15.000 
1^2.M> 
15.500 
15,750 
18.000 
18,250 
18,500 
17.000 
17.500 
18.000 
18,500 
10,000 
10.500 
20.000 
20,600 
21.000 
21,580 
2-i.OOO 
28.500 
23,000 
23.500 
24,000 
24.500 
25,000 
25.500 
28.000 
26,500 
27.000 
27.500 
27.830 

PerBOTure 

Poundt. 
1.000 
5.000 
10,000 
15,000 
20.000 
25.000 
30.000 
35,000 
40,080 
45.000 
50.000 
61.000 
52.080 
53.000 
54.000 
55.000 
68.000 
57.000 
58.000 
50.000 
80.000 
81,000 
82.000 
83,000 
84.000 
85.000 
88.000 
88.000 
70.000 
72,000 
74.000 
78.000 
78.000 
80,000 
82,000 
84.000 
88.000 
88.000 
90.000 
02,000 
04.000 

on.  000 

98.000 
100,000 
102.  OQO 
104,000 
108,000 
108,000 
110,000 
110.520 

Inch, 
0. 

.000133 
.000300 
.000500 
.000833 
.000867 
.001033 
.001200 
.001367 
.001533 
.001700 
.001733 
.001800 
.001833 
.00188/ 
.001000 
.0019.33 
.001067 
.002000 
.002100 
. 002167 
.002233 
.002300 
.  002467 
.002633 
.003000 
.003333 
.004533 
.008133 
.007333 
.009200 
.010833 
.012087 
.014433 
. 016100 
.018000 
.020000 
.022167 
.024500 
.026733 
.020200 
.031667 
.034833 
.037887 
.042000 
.0487 
.0533 
.0833 
.0767 
.1000 

Inch. 
0. 

.000133 

.000167 

.000200 

.000133 

.000234 

.000168 

.000187 

.000167 

.000168 

.  000167 

.000033 

.000067 

.000033 

.000034 

.000033 

.000033 

.000034 

.000033 

.000100 

.000067 

.000088 

.000087 

.000167 

.000168 

.000067 

.000333 

.001200 

.001600 

.001200 

.001867 

.001633 

.001834 

.001766 

.001667 

.001900 

.002000 

.002187 

.002333 

.002233 

.002467 

.002487 

.003188 

.002834 

.004333 

.0047 

.0068 

.0100 

.0134 

.0233 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
BlasticUmit. 

:  tfsile  strength. 

General  summary. 

Tensile  strength  per  aqoare  inch  of  original  aection pounds..  110.520 

KUstIc  limit  per  sqoaro  inch  of  original  section do —    82.000 

Ekmgatiott  per  inch  after  mptnre inch..    0.1887 

Elongation  per  inch  under  strain  at  elastic  limit do 002300 

Bednctlon  hi  diameter  at  point  of  mptore do 124 

Reduction  in  area  after  rupture,  per  centum  of  original  section 89.2 

Poidtion  of  mptnre 1".50  from  neoh 

Chaxaeter  of  broken  surface granular  at  circumference ;  silliyoonter 

Elongation  of  inch  seeUona ".13,  ".27*.  ".10 


694  TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  2900. 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 


Total. 

Per  tqnare 
incb. 

Pounda. 

Pouna; 

£00 

l.OUO 

1,000 

5,000 

2.000 

10,000 

3,000 

l^ooo 

4,000 

20.000 

5,000 

25,000 

0,000 

80.000 

7,000 

85,000 

8,000 

40,000 

9,000 

45,000 

10,000 

60.000 

10.200 

61.000 

10,400 

52,000 

10,000 

63.000 

10,800 

64,000 

11.000 

65.000 

11,200 

68,000 

11.400 

57.000 

11,000 

68,000 

11,800 

60,000 

12,000 

00,000 

12,200 

01,000 

12,400 

6^000 

12,000 

63.000 

12,800 

04,000 

13,000 

e^ooo 

13.200 

60,000 

13,000 

08,000 

14,000 

70,000 

14,400 

72,000 

14,800 

74.000 

16,200 

IS'JJJ 

15,000 

78,000 

16^000 

80^000 

10,400 

82.000 

10,800 

84,000 

17.200 

80,000 

17,000 

88,000 

18.000 

90,000 

18,400 

92,000 

18;  800 

94,000 

10,200 

96.0tO 

10.000 

98.000 

20,000 

100,000 

20,400 

102,000 

•JO,  800 

104,000 

21,200 

100.000 

21.000 

108,000 

22,000 

110,000 

22,400 

112.000 

22,700 

113.950 

Sncoessire 


Bkmcmtion  I  o"«««»'^«» 
T!ir^«i;  oloBjtatlon 
P«'^c>»-      perlnch 


Inch. 
D. 
.000200 


.000650 
.000850 
.001000 
.001150 
.001350 
.001550 
.001750 
.001800 
.001850 
.001900 
.001950 
.002000 
.002050 
.  OOJIOO 
.002150 
.002200 
.002250 
.002400 
.002560 
.002800 
.003000 
.003800 
.003850 
.005000 
.006500 
.007750 
.009200 
.010050 
.012250 
.018900 
.016250 
.017000 
.018500 


.022100 


.  J26550 
.028750 
.031800 


.037150 

.040760 

.045030 

.050600 

.0550 

.0650 

.1000 


iMh, 


.000160 
.000160 
.000150 
.0002CO 
.000150 
.000150 
.000200 
.000200 


.000050 
.000060 
.000060 
.000050 

.000050 
.000050 


.000050 
.000060 
.000060 
.000150 
.000150 
.000250 
.000.00 
.000500 
.000350 
.001250 
.001500 
.001250 
.001450 
.001450 
.001000 
.001650 
.001350 
.001750 
.001500 
.001750 
.001860 
.002150 
.002300 
.002200 
.002550 
.002559 
.0033 JO 


.004259 

.005600 

.0045 

.0100 

.0360 


Permaoent 


Ineh. 


Snooestive 
pennuietii 

Mt. 


Inch. 


Renurfcs. 


Initial  load. 


ElMtio  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqoare  inch  of  oridnal  section pounds..  IU.95d 

SUstic  limit  per  square  inch  of  originiu  section do 6Q.0M 

Elongation  per  inch  after  mptnre inoh..    0.10St 

Elongation  per  inch  under  strain  at  elantio  limit do 00SS8I 

Bediiotionln  diameter  at  point  of  raptnre do 086 

Bedaotlon  in  area  after  mptnre,  per  oentam  of  original  section S4.0 

Position  of  rnptnre l^flramneek 

Character  of  broken  surface granular  at  oirenmfei«noe;  altkr  ceatcr 

BlonffatlonofinoboecUons "JO^.-Ji 


TEST8   OP  IRON,    STEEL,   AND   OTHER  MATERIALS. 

FACB.PLATB  F0BGIN6. 

No.  2960. 

Marks,  ^2^?^^ 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 


695 


AppUed 


T«tal.    ^^^„X~ 


EloDntion 
peruioh. 


SaoocMive 
ekmicatioii 
per  inch. 


Permanent 
set 


SoccMBiTe 
permanent 
set. 


Bemarks. 


250 
1.230 
2,600 
8.750 
6,000 
6,250 
7.6'JO 
8,750 
10.000 
11,250 

It  too 

It,  750 
12,000 
12,250 
12,500 
12.750 
13.000 
13,250 
13.500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.  sod 
16,000 
16.500 
17.000 
17,500 
18,000 
18,5i<) 
19,000 
10,500 
20.000 
20,500 
21.000 
21.500 
22,000 
33,500 
23.000 
23.500 
24.000 
24.600 
26.000 
26.480 


1,006 
5.000 
10.000 
15,000 
20,000 
25,000 
30.000 


45.000 
46^000 
47.000 
48.000 
40,006 
60,000 
61,000 
62.000 
63.000 
64,006 
65,000 
60.000 
67.000 
68,000 
69.000 
60,000 
62,000 
64,0w0 
66,000 
6<<,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80.000 
82.000 
84.000 
86.000 
88.000 
90.000 
92.000 
04,000 
96,000 
9R.O0O 
100,000 
101,920 


Jndk. 
0. 
.000167 


.000700 

.000867 

.001083 

.001200 

.001367 

.601633 

.001567 

.601600 

.001667 

,002267 

.062600 

.002906 

.003460 

.603883 

.004333 

.004767 

.606433 

.000006 

.006700 

.007333 

.008167 

.009667 

.011083 

.012667 

.014333 

.015833 

.U18000 

.620060 

.021833 

.024000 

.026167 

.028333 

.030667 

.034000 

.036667 

.040000 

.0433 

.0407 

.0533 

.0633 

.0767 

.1067 


0. 

.000167 
.600166 
.600167 


.600167 
.000166 
.000167 
.000167 
.000166 


.000083 

.000067 
.000600 
.600383 

.000300 
.000500 
.000433 


.000567 
.000700 
.000633 

.000834 
.001506 
.001366 
.001634 
.001666 
.001500 
.002167 
.002000 
.001833 
.002167 
.002167 
.002166 
.002334 


.002667 

.00J333 

.0033 

.0034 

.0066 

.0100 

.0134 

.0300 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inak. 


Initial  load. 


Elaatto  limit 


Tenalle  etrangth. 


General  mmmary. 

S|Mcl«<vf;r«Wty 7^8569 

HardueM 26.08 

Tensile  Btrenj^h  per  square  inch  of  oriffioal  Motion pounds..  101,920 

JElastie  limit  per  aqoare  inch  of  original  section do....    48*000 

Bii«njsatiou  per  inch  after  rupture inch..    0.1438 

Elongation  per  inch  under  strain  at  elastic  limit do 001667 

KedncUon  in  diameter  at  point  of  rupture do —       .094 

R«daetioo  in  area  after  roptnro,  per  contnm  of  original  section  30.6 

Position  of  rupture .".70fh)m  neck 

Cbanwterof  broken  surfaoe granular;  silky  center 

Elongation  of  inch  sections ".26*,  ^11,  ,"07 


606  TCSTS  OF  IRON,  STEEL,  AND  OTHER  MATERIALS. 

No.  2961. 

Marks,  i2ME,FP 

Diameter,  '^564. 

Sectional  area,  .25  square  incb. 


Appli 
Total. 

Poundt. 

1,250 
2,500 
8,750 
6.000 
6,250 
7;  £00 
8.760 
10.000 
10.260 
10,500 
10.750 
11,000 
11,250 
11.500 
11,750 
12.000 
12.250 
12,600 
12,760 
13,000 
13,250 
13.500 
18.750 
14,000 
14,250 
14.500 
14.750 
15.000 
15.600 
16.000 
16,500 
17,000 
17,500 
18.000 
18.500 
19.000 
10,600 
20.000 
20.500 
21.000 
21.500 
22,006 
22,500 
23,000 
23,500 
24.000 
24.600 
26,000 
25^500 
26.000 
26,260 

edloftdn. 

Per  Bqnare 
incb. 

• 

ElongatioD 
per Inch. 

SneoemiTe 
elongation 
per  inch. 

Permanent 
set. 

SncoeealTe 

permanent 

set 

Pounds. 

1,000 
5,000 
10.U00 
15.000 
20,000 
26.000 
80,000 
35.000 
40,000 
41.000 
42.000 
43.000 
41,000 
45.000 
46^000 
47.000 
48,000 
49.000 
60,000 
61.000 
62.000 
63.000 
54.000 
55,000 
56,000 
57.000 
58.000 
58.000 
60.000 
62,000 
64.000 
66,000 
68.000 
70,  (.00 
72,000 
74.000 
76,000 
78.0.0 
80.000 
82,000 
84.000 
86,000 
88,000 
90.000 
02,000 
94.000 
06,000 
08,000 
100,  COO 
102.000 
104.000 
105,010 

Inek. 
0. 

.000167 
.000338 
.000533 
.000706 
000900 
.'001067 
.001288 
.001433 
.001467 
.001600 
.001633 
.001567 
.001600 
.001667 
.001738 
.  001767 
.001833 
.001933 
.002100 
.002300 
.002467 
.002667 
.003000 
.003367 
.003700 
.004267 
.004833 
.005500 
.006767 
.608167 
.009667 
.011167 
.012667 
.014167 
,016000 
,017667 
.019833 
.021667 
.023500 
.026000 
.028333 
.030567 
.033667 
.036667 
.040000 
.0433 
.0467 
.0567 
.0667 
.0767 
.1033 

Inch. 
0. 

.000167 
.000166 
.000200 
.000167 
.000206 
.000167 
.000166 
.000200 
.000034 

!  000033 
.000034 
.000033 
.000067 
.000066 
.000034 
.000066 
! 600100 
.000167 
.000200 
.000167 
.000206 
.000333 
.000367 
.000333 
.006567 
600566 
.000667 
.601267 
.001400 
.001600 
.001600 
.001500 
.001600 
.001833 
.001667 
.002166 
.001884 
.001833 
.002500 
.002338 
.002234 
.003100 
.003000 
.003333 
.0033 
.0034 
.0100 
.0100 
.0100 
.0266 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Inek. 

0. 

Initial  load. 

BlaatioUmlt. 
Tenaile  strength. 

" 

General  eummarff. 

Tensile  strength  per  square  inch  of  original  section noimda     M.^ 

Elnstlc  limit  per  square  inch  of  ori^nal  section do    "  «,•• 

Elonjsat Ion  per  inch  after  rapture indh"  6.1''* 

Klon  sat  ion  per  inch  nnder  strain  at  elastic  limit jt^    "  (^ug3 

Kedaction  in  diameter  at  point  of  rnptare J.-J.'.*  l.T'do  •*• 

Kedaction  in  area  after  raptore,  p-^rci'ntiim  of  ori^nal  section '.*..*."**"* JO-I 

Position  of  raptore '''nfhwBeck 

Chaiacter  of  broken  surface gniiidw;  silkt«Mt«r 

Klongation  of  inch  sections "IS* '*.!!»  *••' 


TESTS   OF  IRON,    STBEL,    AND   OTHER  MATERIALS. 
8PIKDUE  POSTING. 

Diameter,  12''.76. 

No.  3202. 
Markg,  ^W^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


697 


AppUedUwda. 


Total. 


'Pw 


rMnao 
inch. 


BlongsUon 
per  inch. 


SooocMWe 
elongatioii 
perlnob. 


Permanent 


SooceeslTe 
pennuieBfe 


PiMMMb. 

250 
1.25« 
2.500 
8»7jO 
5,000 
0.250 
7,  COO 
8.750 
10,000 
11.250 
12.500 
12.750 
13,000 
13,250 
13,600 
13.750 
14.000 
14.250 
14.600 
14,750 
15,000 
15.250 
15,500 
16.000 
10.500 
17.000 
17,500 
18.000 
18.500 
19.000 
10,500 
20,000 
20.500 
31,000 
21,500 
2i,000 
22,600 
23,000 
23.500 
24,000 
24,500 
25,000 
25.500 
20.000 
28,600 
90^740 


Poundt. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50.000 
51,000 
52.000 
53,000 
54,000 
65.000 
56.000 
67,000 
58.000 
50,000 
00,000 
81,000 
82.000 
84.000 
88.000 
8i«,000 
70,000 
72.000 
74,000 
78,000 
78.000 
80.000 
82,000 
84.000 
88,000 
88.000 
90,000 
02,000 
94,000 
98,000 
98.000 
100,000 
182,000 
104,000 
108,000 
180^980 


Jildk. 

.000197 


.000900 


.000833 
.001000 
.001187 
.001833 
.001500 
.001887 
.001700 
.001787 
.001833 
.001887 
.001900 
.80I987 


Ineh. 
8. 

.000187 
.000188 
.000187 
.000187 
.000188 
.000187 
.000187 
.000188 
.000187 
.000187 


Ineh. 
0. 
8. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  IomL 


.000087 


.002100 
.802287 


.003787 


.011533 

.013338 

.014087 

.018500 

.018509 

.020400 

.822387 

.024509 

.0*27087 

.039C87 

.032187 

.8J6;i38 

.038867 

.0417 

.0487 

.0533 


.1283 


.000108 
.000187 
.000738 
.000787 
.001238 
.001887 
.001533 
.001888 
.001700 
.01800 
.001384 
.001838 


Slaatlctiinit 


.001909 

.001987 

.002133 

.002567 

.002309 

.002809 

.003168 

.803334 

.008033 

.0050 

.0088 

.0087 

.0087 

.0200 


TmaOe  atrength. 


Gtneral  ntmmary, 

SCSSiP:!!!::::":::::::::::.:::::::::".::"::::::--^^  'i!^ 

Tenaileatrengih  per  aqnare  ineh  of  original  section poonda..  IMiJI^O 

Slaatle  limit  per  Minare  inch  of  original  aeotlon do---    £^000 

Kloagatlon per inon aftermptnxe men..    0;1907 

Klongation  per  inch  under  atein  at  elastic  limit do 002000 

Bednction  in  diameter  at  point  of  raptoie do....       .IM 

Bedoetlon  in  area aller  mptare,  per  centom  of  original  aectlon **-i*z:       *^'z. 

Foeitionofniptaw .....7..^; .7. _...l".25ftomneok 

ClianeteroflnokenaarfiMie ■'J^.  ^*«»P«^  ^*'»  ^.«5*52%J 


698  TESTS  OF   IKON9   STEEL,   AND  OTHEB  MATEBIAL& 

K0.32OS. 
Marks,  "^fi" 
Diameter,  ''.564. 
Sectiooal  area,  .25  square  inch. 


perlnoh. 

STioceMlre 
6long»tion 
perlnch. 

PcraiftiiMt 
set 

SoooMiiTe 

Mt 

1 

TotaL 

Persqaftte 

Powtdi. 

250 

1.250 

2.500 

8.750 

5,000 

6.250 

7.600 

8.760 

10,000 

11.250 

12.500 

12,750 

13,000 

13.250 

\l^ 

14.000 
14,250 
14.500 
14.750 
15,000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
23.000 
23.500 
24.000 
24.600 
25,000 
25.500 
25.670 

Founds. 
1.000 
6.000 
10.000 
16,000 
20.000 
16.000 
30,000 
85.000 
40.000 
45,000 
60,000 
61,000 
62,000 
63,000 
54.000 
06.000 
56,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70.000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
08,000 
100.000 
102,000 
102,680 

IndL 

0. 

.000133 
.000300 
.000467 

'.000800 
.001000 
.001133 
.001300 
.001467 
.001633 
.001667 
.001700 
.001707 
.001800 
.001838 
.001938 
.001067 
.002100 
.002433 
.003233 
.004900 
.006567 
.008267 
.010000 
.011867 
.013567 
.015600 
.017400 
.019667 
.021733 
.024000 
.026400 
.029167 
.032333 
.035500 
.038333 
-.042933 
.0467 
.0583 
.0633 
.0800 
.1000 

Inch. 

0. 

.000138 
.000167 
.000167 
.000166 
.000167 
.000206 
.000138 
.000167 
.000167 
.000166 
.000034 
.000033 
.000067 
.000033 
.000088 
! 000106 
.006034 
.600138 
.000338 
.000600 
.001667 
.001667 
.001700 

.,001733 
.001867 
.001706 
.002033 
.001800 
.002267 
.002066 
.002267 
.002400 
.002767 
.003166 
.008167 
.003833 
.003600 
. 003767 
.0066 
.0100 
.0167 
.0200 

Judk. 

0. 
0, 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inth. 

0. 

1 
IttttlallMid.                    1 

1 

1 

( 

1 

1 

Blastie  limit. 



1 

1 

1 

1 

TflnsUectraoictb. 

General  sumwuurjf. 

TeDBllestrenKtb  per  square  liioh  of  oriainal»8ot^    V*"^-  IJ-g 

Klaetlclimlt  per  square  inoh of  original  seotion r^'C*   2**iS- 

EloDgatlonperlncb after mptnre.,.. ™«o-    ^{JJl 

KlongaUon  per  inch  under  strain  at  elasUe  limit •••3? "*!S 

Kcdactlon  In  diameteratpolntofrnpture  ...... ..^. J!""*       ii* 

Rodnotlon  in  area  after  roptnie,  per  oentnm  of  original  seotion v.?^--       flv 

Position  of  ruptnre *  ••*°^2KJ 

Cliaracter  of  broken  Burfaoe "•"^•'•li^ 

Blongation of inoh sections '^F,'J»,  ^ 


TESTS   OF 


Marks,  ^2 ^..V^ 
Diameter,  ".564 


IROK,  STEEL,  AND   OTHER   MATERIALS. 
No.  3204. 


699 


Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Per  sqoAre 
incb. 


Slooffftdon 
per  incb. 


Successive 

eloii^^atiun 
per  inch. 


Permanent 


Snooeesiye 
permanent- 
set. 


Bemarks. 


Pounds. 
350 
1.250 
2,500 
3.760 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
I'ASOO 
12,750 
13,000 
13,250 
13.  .NK) 
13.750 
14,000 
14,250 
14.600 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,600 
10,000 
19.500 
20,000 
20,600 
21.000 
21,600 
22,000 
22,500 
23,000 
23,600 
24,000 
24,600 
25,000 
25,600 
20,000 
26,600 
26,700 


Poundi. 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30.000 
35.000 
40,000 
45.000 
60,000 
51,000 
62,000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
04,000 
06,000 
98,000 
100,000 
102,000 
104.000 
106,000 
107,160 


Jncft. 
0. 

.000133 

.000300 

, 000107 

.000033 

.000800 

.000067 

.001133 

.001300 

.001467 

.001633 

.001667 

.001700 

.001767 

.001833 

.001867 

.001000 

.001967 

.002100 

.002300 

.002700 

.004400 

.008338 

.008000 

.009667 

.011167 

.012767 

.014583 

.016067 

.018000 

.020000 

.021800 

.024167 

.026500 

.029000 

.031500 

.C34667 

.038167 

.042000 

.0407 

.0633 

.0600 

.0667 

.0838 

.U33 


Ineh, 

0. 

.000133 
.000167 
.000167 
. 000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.000083 
.000067 
.000066 
.000034 
.000033 
.000067 
.000133 
.000200 
.000400 
.001700 
.001033 
.001667 
.001667 
.001600 
.001600 
.001766 
.001634 
.001033 
.002000 
.001800 
.002367 
.002333 
.002500 
.002500 
.003167 
.003600 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh, 


Initial  toad. 


Elastic  limit 


.0047 
.0066 
.0067 
.0067 
.0166 
.0300 


Tensile  strength. 


General  aummary. 


Tensile  strength  per  square  inch  of  original  section poaods..  107,160 

Elastic  limit  per  sqnare  inch  of  original  section do....    57,000 

Elongation  per  inch  after  mptnre inch..    0.1667 

Elongation  per  inch  under  strain  at  elastic  limit do 001067 

Bednction  in  diameter  at  point  of  mptore do 124 

Rednction  in  area  after  mptnie,  per  centom  of  original  section 30.2 

Position  of  mptnre ''.70  from  neck 

Character  of  Inokensnr&oe.... silky,  interspersed  with  fine  granulation 

Elongation  of  ineh  seotlona ".24*'M2,'M0 


700  TESTS   OP   mON,    STEEL,   AND   OTHEB  MATERIALS. 

HINGB-PIN  FOBGINO. 
No.  2942. 

Diameter,  ".564. 

Sectional  area,  ".25  sqaare  mch. 


Applied:  loads. 


ToteL 


PersqiMre 
inoli. 


Eloneation 
per  mch. 


Sncceaeive 
eloDsation 
per  inch. 


PeriDMieiit 


STicoetsiTe 


Pound*. 

250 

1,250 

2,500 
8,760 
6,000 
0.250 
7,6  0 
8,  7:0 
10, 000 
11,250 
12.500 
13,750 
14,000 
14,250 
14.500 
14,750 
15.000 
15,250 
15.500 
15, 7.'iO 
16.000 
10.250 
10.500 
16,750 
17.000 
17, 250 
17,500 
17,750 
18. 000 
18,250 
18,500 
18,750 
19.000 
19, 500 
20.000 
20.600 
21,000 
21,500 
22.000 
22,500 
23.000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26.600 
27,000 
27,600 
28,000 
28,600 
29.000 
29,200 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30.000 
35,000 
40.000 
46.000 
50.0<I0 
65.000 
50.000 
57,000 
5S,000 
69,000 
60.000 
61,000 
62.000 

6:i.ooo 

64.000 

63.000 

tiO.000 

67,000 

68,000 

69, 000 

70,0v»0 

71,000 

72,000 

73,000 

74.000 

75,000 

76,000 

78,000 

80.000 

82,000 

84,000 

86.000 

88,000 

90,000 

92,000 

94,000 

96.000 

98,000 

100. 000 

102,000 

104,000 

106,000 

108. 000 

110,000 

112,000 

114,000 

116,000 

116,800 


Inch. 
0. 

.000100 
.000233 
.000400 
.000567 
.C00738 
.000967 

.oonoo 

.001267 

.001433 

.001600 

.0017^3 

.  001767 

.001800 

.001833 

.001867 

.001900 

.001933 

.001967 

.002000 

.002033 

.002067 

.  002133 

.  0022.33 

.  002533 

.002833 

.003400 

.003833 

.004400 

.005067 

.  005700 

.006400 

.  007067 

.008800 

.010300 

.011033 

.  013500 

.014967 

. 016733 

.  0:8.3(  0 

.020467 

.022400 

.024  too 

.027233 

.029633 

.0333 

.0367 

.0400 

.0433 

.0467 

.0533 

.0633 

.0800 

.1067 


Inch, 
0. 

.000100 
.000133 
.000167 
.000167 
.000166 
.000284 
.000133 
.000167 
.000166 
.000167 
.000133 
.000034 
.000038 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000100 
.000300 
.000300 
.000567 
.000433 
.  000567 
.000667 
.000633 
.000700 
.000667 
.  001733 
.001500 
.001633 
.001567 
.  001467 
.001766 
.001567 
.  002167 
.  001933 
.002000 


.002400 

.0034 
.0033 
.0033 
.0034 
.0066 
.0100 
.0167 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 

a 
0. 


InOi. 


Initial  kMd. 


TenaOA  ■trangtk. 


General  summary. 

Speoiflo  gnvlty 'irS 

Hardness ,,f«* 

"Tensile  strenjEth  per  square  inch  of  original  section pooads-  i^f: 

Elastic  limit  per  square  inch  of  original  section do...-  *2 

Elongation  per  inch  after  mptnre iaeh..  ^^ 

Elongation  per  inch  nndor  strain  at  elastic  limit do "^jr: 

Bednotion  in  diameter  at  point  of  mptore do...-    -"! 

Kedaotion  in  area  after  raptnre,  per  centum  of  original  section fji 

Potitionofniptare  .... •*?JS 

OltiMotarofhroliaiiaaxfiM^ gnailwi  dvlffl 

BWRfUlmofiseliNQMit .,.......,.., ,...,.T..... ''ir/u*'' 


TESTS   OF   IBON,  STEEL,  AMD   OTHEB   HATKBIAL8. 
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TESTS   OF  IBON,  STEKL,  AND   OTHEB  MATEKIAIia. 
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STEEL  WIRE  BILLETS. 


INGOTS  NOS.  1,  2,  3,  4,  5,  6,  7,  AND  8,  LOT  NO.  3. 
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H.  Ex.  16 46 


iJ^io^I^  -e^rvTG^  ^TZl&t<y 
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H  Ex  No  16  SO,  I. 


TESTS  OF  IRON,  STEEL,  AKD   OTHER  MATERIALS. 

WISE  BILLETS.    LOT  HO.  8. 
DETAILS  OF  TESTS. 

Forms  of  specimena. 
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it^;i 


INOOT  No.  l.—Lot  No.  3. 
No.  3020. 


Marlca,  %^\ 

Diameter,  ".320. 

Sectional  area,  .08  square  inch. 


Applied  loMls. 

• 
perbiob. 

Saooeaeiye 
eloDgatton 
perinoh. 

Permanent 
set. 

HuoooMiye 

permaneni 

■et 

Remarka. 

Totol. 

Per  square 

iDRb. 

80* 
400 
800 

1,200 
1,600 
2.000 
2,400 
2,480 
2,560 
2,640 
2,720 
2,800 
2,880 
2,860 
8,040 
8,120 
8.200 
8.380 
8,528 
8,880 
8,840 
4.000 
4,180 
4,820 

^810 

is 

Poundi. 
1,000 
6.000 
10,000 
15,000 
20,000 
86^000 
80,000 
81,000 
82,000 
88.000 
84,000 
86,000 
88,000 
87,000 
88,000 
88,000 
40.000 
42,000 
44.000 
40,000 
48,000 
60,000 
82,000 
54,000 
68^000 
68;  000 
80,000 
88,000 
M,000 
8I|608 

JimJL 

a 

.0082 

.0004 

.0006 

.0007 

.0008 

.0011 

.0040 

.0087 

.0100 

.0118 

.0128 

.0150 

.0186 

.0185 

.0200 

.0220 

.0280 

.0800 

.0830 

.0870 

.0481 

.0600 

.0675 

.0605 

.0800 

.085 

.115 

.It 

.18 

8. 
.0002 

.0002 
.0001 
.0002 
.0002 
.0002 
.0035 
.0041 
.0018 
.0018 
.0015 
.0022 
.0015 
.0020 
.0015 
.0020 
•      .0060 
.0020 
.0030 
.0040 
.0061 
.0060 
.0076 
.0120 
.0105 
.015 
.828 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elaatio  limit 

ToDifleitrengfh. 

.....•».***■ 

***■*■■■*■ 

Tentile  ilraifltiK  poF  Mfsm  Inoli  of ovfstauU  MOtMii. ••■••••••  ••••••  ••••••••■•••••••••pomdik*   84, 888 

Klaetlo  Unit  per  Moan  Inch  of  origiiiM  MOtkm ••••.•••• do.—    80L888 

XloDgatlon  per  ineh  after  mptnre ineh..       8.85 

Klongatlon  per  ineh  under  aU«in  at  elaatio  limit...... ••• do 0011 

Hednetion  in  diameter  at  point  of  mptare .^ do 108 

Rednotion  in  area  after  mptoxe,  per  oentam  of  original  Mction 615 

Position  of  mptnre ^ at  middle  of  stem 

Charsetsrof  bfokaaanrliMo ..allhy 
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No.  3021. 

Marks,  ^^^ 

Diameter,  ''.319. 

Sectional  area,  .08  sqnaie  ineb. 


AppUed  loads. 

perlooJi. 

SaooeMire 

aet 

ei 1 

ouooBiaivio 
ponnaaeiit 

set 

Bemarks. 

Total. 

Peraqnare 
Incii. 

per  inch. 

Poundt. 

80 

400 

800 

1,200 

ilooo 

2,000 
2,820 
2.400 
2,480 
2,660 
2,640 
2,720 
2.800 
2,880 
2.960 
3,040 
3,120 
3,200 
3,360 
3,629 
3.680 
3,840 
4.000 
4,160 
4,820 
4  480 
4,040 
4,800 
4,960 
6.120 
5^160 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25^000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85^000 
86,000 
87,000 
38.000 
30,000 
40,000 
42,000 
44.000 
46.000 
48,000 
50,000 
62,000 
54^009 
56,000 
68.000 
60.000 
62.000 
64.000 
64,600 

Ineh. 
0. 

.0001 
.0002 
.0004 
.0005 
•.9907 
.0009 
.0020 
.0063 
.0975 
.0084 
.0100 
.0115 
.0128 
.0148 
.0158 
.0170 
.0187 
.0211 
.0282 
.0298 
.0340 
.0410 
.0480 
.9540 
.0640 
.0745 
.09 
.11 
.14 
.21 

Inch. 
0. 

.0001 
.0001 
.0002 
.0001 
.9008 
.0002 
.OOU 
.0043 
.0012 
.0009 
.0016 
.0015 
.0013 
.0020 
.0010 
.0012 
.0017 
.0025 
.0050 
.0036 
.0042 
.0070 
,0070 
.0060 
.0100 
.0106 
J)155 
.03 
.03 
.07 

Jim*. 

0. 

0. 

0. 

0. 

0. 

InOL 
0. 

Initial  loud. 
EaaatioUmlt. 

Tenritoctraaglk. 



_ 

........... 

Chneral  tuwumary. 

Tensile  Btrenn^tli  per  aqaavB  iiioh  of  orkdnal  aeotion pooda..   61,2 

Elastic  limit  peraqnare  inch  of  original  aeotion do....   SMJ* 

Elongation  per  inon  after  raptare Inch..      »** 

Elongation  per  inch  nnder  acrain  at  elastio  limit .....do Ij* 

Kednction  in  diameter  at  point  of  raptnre ..do....      •«* 

Bedaction  in  area  after  mptora,  per  centum  of  original  aeotion • .  *'•' 

Position  of  niptnre .* .atmldHsaf  jg" 

Cliaraoter  of  broken aurflMM ••«•...••—•• ................uy 


TESTS   OF   IBON,   STEEL,   AND   OTHEK  MATEBIAL8. 

Ifo.  3622. 
Marks,  ^^; 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
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AppUedlonds. 

elonnUen 
perlnoh. 

PenmiMitt 
■et. 

Snooewive 

pennuinit 

set. 

BemaiAt.      - 

Total 

ParsQiuure 
iaeh. 

periaok. 

Poimdf. 
200 
1.000 
2.000 
8,000 
4.000 
5.000 
0.000 
6.20O 
6.400 
0.600 
6,800 
7,000 
7,200 
7,400 
7.000 
7,800 

9.000 

8.400 

8.800 

0,200 

9,000 

10,000 

10,400 

10.800 

11,200 

11,600 

12,000 

12.400 

12.800 

18,200 

18,220 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
80^000 
81,000 
32,000 
33,000 
34,000 
86,000 
86.000 
87.000 
38.000 
88,000 
40.000 
42.000 
44,000 
46.000 
48.000 
60.000 
62,000 
64.000 
50,000 
68.000 
00,000 
02,000 
04,000 
66.000 
00^100 

IneK 
0. 

.000100 
.000250 
.000400 
.000600 
.000800 
.000050 
.003100 
.008250 
.000650 
.010760 
.011900 
.013100 
.014760 
.016000 
.017000 
.018650 
.021900 
.025600 
.029400 
.033600 
.038250 
.044000 
.040900 
.068260 
.06.)0 
.0850 
.1000 
.1250 
.1850 
.2300 

0. 

.000100 
.000150 
.000150 
.000200 
.000200 
.000150 
.002160 
.005150 
.001400 
.001100 
.001150 
.001200 
.001650 
.001250 
.001000 
.001650 
.003260 
.006)700 
.003800 
.004100 
.004750 
.005750 
.005000 
.008350 
.006750 
.0200 
.0150 
.0260 
.0600 
.0450 

InOu 
0. 
Oi 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  loud. 
SlMtioUmit 

. 

. 

General  aummary. 

TensilAstrengtli  per  aqoare  inch  of  original  section poonds..'  66,1G0 

Elaeticlimit  per  square  inch  of  oiiginu  aeotion do  ...    80,000 

BloDgatlon  per incn after roptnre ....Ineh..    0.8060 

nongation  per  inch  nnder  strain  at  elastic  limit do 0009SO 

Bednotion  in  diameter  at  point  of  raptore do 18.1 

Reduction  in  area  after  mptnre,  per  centom  of  original  section 59.8 

Position  of  mptare ^. 1".05  from  neck 

Character  of  Dioken  snrfiMe fine  silky 

Klongallonofinchsectiona ^ ".48*.  ".26 
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No.  3023. 

Marks,  8^^ 

Diametei/'.606. 

Seotloiial  area,  .20  sqaaie  inch. 


Applied  loMlB. 

perinob. 

elongation 
per  inch. 

Peimanent 

SnooeesiTe 
set. 

JUtntut^*- 

ToteL 

Perwrnare 

Pofmdi, 

20C 

1,000 

2,000 

8.000 

4.000 

6,000 

6.000 

6.200 

6.400 

6.600 

6,800 

7,000 

7.200 

7.400 

7,600 

7,800 

8.000 

8.400 

8.800 

0.200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

islaoo 

13,870 
10^400 

Pmmdt, 
1,000 
5.000 
10,000 
15,000 
20.000 
26,000 
80.000 
81,000 
82,000 
83,000 
34.000 
86.U00 
86,000 
87,000 
38,000 
89,000 
40.000 
42,000 
44,000 
46,000 
48.000 
60,000 
62.000 
54.000 
56.000 
66.000 
60,000 
62.0^ 
64.000 
06,000 
66;  860 

Inch, 

0. 

.000150 
.000360 
.000500 
.000700 
.000900 
.001100 
.001250 
.005750 
.009000 
.010260 
.011600 
.012500 
.013700 
.014000 
.010100 
.017600 
020600 
.024050 
.027500 
.031600 
.036250 
.041800 
.047250 
.054250 
.062250 
.0700 
.0900 
.1050 
.1450 
.2100 

7n«A. 
0. 

.000150 
.0002UO 
.000150 
.000200 
.000200 
.000200 
.000150 
.001500 
.008250 
.001250 
.001250 
.001000 
.001200 
.000900 
.001500 
.001500 
.002900 
.003550 
.003450 
.004100 
.004660 
.0050,0 
.005950 
.007000 
.008000 
.007750 
.0200 
.0160 
.0400 
.0660 

Jneh. 
0. 
0. 
0. 

0. 

0. 

^000060 

.000060 

Inch. 
0. 

Initial  loid. 
BlaatioUmit. 

TenaUe  atz«ngtli. 
Load  at  Ume  of  raptarr  J 

■"."ooooso" 

0. 





Oeneral  summarif. 

Tensile  strength  per  eqoare  inch  of  original  aeotion pounds,.    O^OH 

Elastic  limit  i)er  Bonare  inch  of  originu  section do —    9a.Wi 

Elongation  per incb  after  rapture ineh..    0.3B9 

Elongation  per  inch  under  strain  at  elastic  limit do 0»noD 

B*r1notiun  in  diameter  at  point  of  roptare ^ do '^ 

Bidnction  in  area  after  roptnre,  per  centum  of  original  section ^^ 

Position  of  rupture l".25ihw»«* 

Character  of  broken  surface fine.siu? 

Elongation  of  inch  sections .'. Mr.^JB 


TE8T8   OF  IBONy    STEEL,    AND   OTHEB   MATERIALS. 
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Ko.  3024. 
Marks,  |^j 
Diameter,  ''.320. 
Sectional  area,  .08  sqoaro  inch. 


Applied  iMida. 

per  inch. 

Soooemlve 
elonsatioii 
perlnob. 

Pemuoient 

SnooeesiTe 
aet. 

% 
Bemarks. 

Total. 

Per  flqnATe 
inch. 

Pmmdi, 

80 
400 
800 
1,200 
1.600 
2,000 
2.400 
2,480 
2.660 
2,640 
2.720 
2,800 
2,880 
2,960 
8,040 
3.120 
8,200 
8.360 
8.520 
8.680 
3,840 
4.  COO 
4,160 
4,820 
4,480 
4,640 
4,800 
4,960 
6,120 

Pounds. 
1.000 
6,000 
10.  COO 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
33.000 
34.000 
85,000 
36.000 
87.000 
88,000 
89,000 
40.000 
42,000 
44,000 
46.000 
48,000 
60,000 
52,000 
54,000 
56.000 
68,000 
60,000 
62,000 
64,000 

Inch. 

0. 

.0002 
.0003 
.0004 
.0006 
.0008 

\0010 
.0010 
.0011 
.0012 
.0130 
.0150 
.0160 
.0180 
.0195 
.0208 
.0280 
.0260 
.0285 
.0345 
.0394 
.0465 
.0640 
.0610 
.07 
.066 
.10 
.12 
.19 

JfkSft. 

0. 

.0002 
.0001 
.0001 
.0002 
.0002 
.0002 

0. 

.0001 
.0001 
.0118 
.0020 
.0010 
.0020 
.0015 
.0013 
.0022 
.0030 
.0025 
.0060 
.0049 
.0071 
.0075 
.0070 
.0090 
.0015 
.0015 
.02 
.07 

JfUh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IfUh. 

0. 

InitiAlload. 
BlMttoUmit. 

Tensile  Btmngth. 



General  eummary. 


Tensile  strength  per  square  inoh  of  orlgliud  section pounds.. 

Slsstielimitper  square  inch  of  original  section do — 

BloTtgarion  per  inch  aft«r  raptnre inch . . 

Elongation  per  inch  ander  strain  at  elastic  limit do.... 

Seduction  in  diameter  at  point  of  rupture do uav 

Beduction  in  area  after  taptnre,  per  centum  of  original  section 28.4 

Position  of  rupture ".45  from  neck 

Character  of  broken  surface silky,  serrated.   Opened  numerous  cracks  in  surface  o  f  stem 


64.000 

33,000 

0.27 

.0012 
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TESTS   OF   IBONy  STEEL,  AND   OTHER   MATERIALS. 


No.  3026. 

Marks,  b^J 

Diami  ter,  ''.319. 

Sectional  area,  .08  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

SncoessiTe 
ttlonffation 
per  inch. 

aet. 

Succeaaiye 
peimanenC 

ML 

Semarka. 

Total. 

Poundt. 
80 
400 
8U0 
1,200 
l.COO 
2.000 
2. 400 
2.480 
2,560 
2,040 
2, 720 
2,800 
2,880 
2,060 
3,040 
3,120 
3,200 
3.360 
3.620 
3. 680 
3.840 
4,000 
4,160 
4.320 
4,480 
4.640 
4.800 
4,960 
5.120 
5,190 

Per  squaro 
inch. 

Pounda 
1.000 
5.000 
10,000 
15, 000 
20,  (00 
25,000 
30,000 
31.000 
32,000 
33,  OOU 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40.000 
42,000 
44.000 
46.000 
48.000 

riZ 

54.000 
56.000 
58,000 
60.000 
62,000 
64,000 
64,800 

IneK 
0. 

.0001  ' 
.0002 
.0004 
.0005 
.0007 
.0000 
.0010 
.0014 
.0120 
.0132 
.0142 
.0156 
.0170 
.0182 
.0196 
.0220 
.0258 
.0295 
.0335 
.  0375 
.0440 
.0523 
.0590 
.0665 
.0780 
.10 
.12 
.16 
.23 

Inch. 
0. 

.0001 
.0001 
.0002 
.0001 
.0002 
.0002 
.0001 
.0004 
.0106 
.0012 
.0010 
.0016 
.0012 
.0012 
.0014 
.0024 
.0038 
.0037 
.0040 
.0040 
.0065 
.0083 
.0067 
.0075 
.0115 
.0220 
.02 
.04 
.07 

Inch, 

0. 

0. 

a 

0. 
0. 
0. 

JndL 
0. 

Initial  kwd. 
Elastic  limiU 

' 

Tenaile  strength.          j 

General  iummary, 

Tcusilo  Btrenctli  per  squaro  inch  of  original  section pomds..  OI,M 

Elastic  limit  per  smiarc  inch  of  origlnaisection do 3I.4M 

Elongation  per  inon  after  rnplurc ..inch ••*• 

Elongation  iier  inch  under  strain  at  clastic  limit do •"• 

Rcdnf'iion  in  diameter  at  point  of  mptnro .>. do *• 

Bcdnction  in  area  after  mptnre,  per  centnm  of  original  section ^< 

Position  of  rupture at  middle  of  itflo 

Cbaractor  of  broken  surface Bilky,  sensted.    Opened  cracksiast" 


TESTS   OF   ISOSy    STEEL,    AKD   OTHER  MATERIALS. 

No.  3026. 

Marks,  ^^ 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 
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AppUedlMdB. 

EloDfSAtton 
por  inch. 

8llOMMiT« 

elongation 
per  iocb. 

PermaneDt 
set. 

SnoceMiTe 

permanent 

•et 

Bemarks. 

ToUL 

^d"" 

Poundt. 
200 
1.000 
2.000 
3.000 
4.000 
5.000 
6.000 
6,200 
6.400 
6.600 
6.800 
7.000 
7.200 
7.400 
7.  GOO 

PoundM. 
1,066 
6.000 
10,000 
15,000 
20.000 
25.000 
30,0C0 
31,000 
32,000 
33.003 
34.000 
35,000 
36.000 
37.000 
88,000 
39.000 
40.000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64.000 
64.450 

IneK 
0. 
.600150 

.  600550 

.000700 

.000^50 

.001006 

.061650 

.001050 

.661160 

.00rd66 

.013650 

.6140r<0 

.616006 

.017406 

.019006 

.020500 

.024150 

.027606 

.031756 

.036566 

.642256 

.048406 

.055906 

.664500 

.0750 

.0950 

.1166 

.1600 

.2150 

Inch. 

0. 

.000150 
.000200 
.000200 
.000150 
.000150 
.000150 
.000050 

0. 

.000050 
.000200 
.012350 
.001250 
.001100 
.001400 
.001600 
.661500 
.008550 
.003550 
.004150 
.004780 
.0057ftO 
.006150 
.007100 
.009006 
.0105 
.0200 
.0206 

0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Slastiolimit  • 

Tensile  strength. 

7.  »>'00 

8.000 

8.400 

8,800 

0;200 

O.GOO 

10,000 

10,400 

10.800 

11,200 

11.600 

12,000 

12,400 

12.800 

12,890 

.0450 

General  eummary, 

TenMle  strength  per  sqoare  inch  of  original  section ponnds..    64,450 

Elastic  limit  per  sqnare inch  of  original  section .do —    33,000 

EloDgalion  per  inch  after  mptare inch..    0.3850 

Blongation  per  inch  under  strain  at  elastic  limit do 001100 

Reiiiiotion  in  diameter  at  point  of  mptnre do 105 

Kednction  in  area  aftermptnre,  per  centam  of  original  section 02. 2 

Position  of  mptare 1",  30  from  nock 

Character  of  brolcen  sarfiMe finesillcy 

Elongaiimiofinohaeoticns ''.34,  ".43* 


714  TE8T8   OF   IRON,    STEEL,    AND   OTHER   BIATERIAL& 

Na3027. 
Marks,  »^ 
Diameter,  ''.605. 
Sectioual  area,  .20  square  inch. 


ElongAUon 
per  Inch. 

SoooMsi^e 
•longatioii 
per  inch. 

PermMMBt 

peruMuient 

Bemarica. 

TotaL 

Perwmare 

Pounds. 

200 

1,000 

2,000 

8,000 

4,000 

6.000 

6,000 

8,200 

8,400 

8,600 

8,800 

7.000 

7,200 

7  400 

7,600 

7,800 

8.000 

8.400 

8.800 

9.200 

9.600 

10.000 

10.400 

10,800 

11,200 

11,600 

12,000 

12.400 

12,800 

13,190 

Pounda. 
1.000 
6.000 
10,000 
16.000 
20,000 
2S000 
80,000 
81,000 
82,000 
88.000 
84,000 
86,000 
86,000 
87,000 
88,000 
89.000 
40,000 
42,000 
44,000 
46,000 
48,000 
60.000 
62,000 
64,000 
66.000 
68.000 
60.000 
62.000 
64,000 
66,950 

Inch, 
0. 

.000160 
.000300 
.000150 
.000600 
.000750 

000950 
.000950 
.001000 
.001050 
.012000 
.012900 
.018900 
.015250 
.016400 
.017900 
.019250 
.022500 
.026000 
.029000 
.034000 
.039100 

! 052000 

.069000 

.068000 

.0850 

.0950 

.1160 

.2100 

Inch. 

0. 

.000150 
.000150 
.0Mit50 
.000150 
.000150 
.000200 

0. 

.000050 
.000050 
.010950 
.000900 
.001000 
.001350 
.001150 
.001500 
.001850 

.003500 

.003900 

.004100 

.005100 

.005900 

.007000 

.0070  0 

.009000 

.0170 

.0109 

.0200 

.0950 

Inch, 
0. 
0. 
0. 
0. 

a 

Ol 

IndL 
0. 

InltiAlkMid. 
ElMtlo  limit 

€^eneral  Bummary, 

Tensile  strengfh  per  aqnftretnoli  of  orislnilsootion poawU..   65,S54 

Elaettc  limit  per  sqaare  inob  of  originu  section • do  ...   ^^* 

BlonffStlon  per  inch  after  rapture inch..   0,3k4 

EloDgation  per  inch  under  strain  at  elastic  limit : do OOl^i* 

Bodnction  in  diameter  at  point  of  rapture  do w 

Reduction  in  area  after  raptare,  per  oeotom  of  ori^nal  aeotion ^* 

Pitsltion  of  rapture 1".20  fh»m  sjek 

Chsracter  of  broken  sarfaoe floeiu^ 

Elongation  of  inch  seotiooa ^44*/^ 


TESTS   or   IBON,    STEEL,    AND   OTHEB   MATERIALS. 

Ingot  No,  2.— Lot  No.  8. 

No.  2901. 
Marks,  »,^; 
Diameter,  ''.319. 
Sectioual  area,  .08  sqaare  inch. 
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Applied  loads. 

Elongmtiou 
per  inch. 

SaocesslTe 
elongation 
porlnch. 

Permanent 
aet 

SaocesoiTe 
set 

liamarka^ 

Total. 

Per  sonAre 
inch. 

PouAds. 
80 
400 
8"© 
1.206 
1.600 
2,000 
2,400 
2.660 
2,720 
2.880 
2.960 
8»040 
3.120 
8,200 
3.280 
8.360 
3.440 
3.520 
8.600 
3,680 
8.7W) 
8.840 
3.920 
4.000 
4,160 
4,820 
4,480 
4.640 
4,800 
4,960 
S,120 
6,280 
6.440 
6.460 

Poundt. 
1.000 
5,000 
10,000 
15,0<0 
20,000 
26  000 
30.000 
32,000 
34,000 
30,000 
37.000 
38,000 
39.000 
40.000 
41,000 
42.000 
43.000 
44.000 
4.5.000 
46.000 
47.000 
48,000 
49.000 
50.000 
62,000 
64.000 
66.000 
58,000 
60,000 
62.000 
64,000 
66.000 
68.000 
68.250 

Inch, 
0. 

.0001 
.0003 
.0005 
.0006 
.0007 
.0008 
.0008 
.0009 
.0010 
.0011 
.0020 
.0126 
.0200 
.0210 
.0220 
.0231 
.0250 
.0265 
.0282 
.0295 
.0308 
.0332 
.0358 
.0403 
.0170 
.0652 
.MIO 
.07 
.06 
.095 
.12 
.17 
.21 

JndL 

0. 

.0001 
.0002 
.0003 
.0001 
.0001 
•        .0001 

Ol 

.6001 
.0001 
.0001 
.0009 
.OOM 
.0074 
.MIO 
.MIO 
/Mil 
.M19 
.M15 
.M17 
.M13 
.M13 
.M24 
.0026 
.0045 
.0067 
.0082 
.M58 
.OOM 
.01 
.015 
.025 
.M 
.04 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 
Elastio  limit 

Tensile  strength. 

Ottieral  mmmary. 

Tensile  strenffth.  per  sqaare  inch  of  oriKinal  section pounds..  66,250 

Xlastio  limit  per sauare inch  of  original  section... do...  87.000 

BlongaUon  per  inch  after  mptore inch..      0.28 

BIongatioD  per  inch  under  strain  at  elastio  limit do  ..    .Mil 

Bedaotlon  Ib  diameter  at  point  of  mptare do...      .039 

Bedoetkm  la  area  after  rnptoie,  per  oentam  of  original  seotioii 23 

Posltloiiofrapfeiixe ".Mfkomneok 

^ .  _   -^^.^ -. „     ..........................^...gTMiiilar,  60  per  o«nt  i  flaky,  60  per  oent 
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TESXa   OF   IRON,  STELL,  AKD  01H£&  MAX 


No.  2903. 
Marks,  \j^l 
Diameter,  ''.319. 
Sectional  area,  .08  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

elonication 
per  inch. 

Permanent 
■ek 

Snooeesive 

pernanent 

■et. 

.-. 

Total 

"•"a"" 

Poundff. 
80 
400 
800 
1.200 
1,600 
2,000 
2.400 
2.580 
2,720 
2,800 
2,880 
2.960 
8.040 
8.120 
3,200 
3.280 
8.300 
3»440 
3,620 
3,600 
8,680 
8,760 
8,840 
8,920 
4,000 
4,100 
4.320 
4.480 
4,640 
4,800 
4.960 
6,120 
6.280 
5,440 
6,460 

Poundff. 
1,000 
6.000 
10,000 
15,000 
20,000 
25.000 
30,000 
32,000 
34.000 
85.000 
36.000 
37.000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47.000 
48,000 
40.000 
60,000 
52,000 
64,000 
66,000 
68,000 
60,000 
63,000 
64.000 
66.000 
68,000 
68.260 

Inch. 

0. 
.0002 

iouos 

.0006 

.0008 

.0010 

.0011 

.0011 

.0011 

.0012 

.0012 

.0018 

.0013 

.0125 

.0207 

.0212 

.0217 

.0232 

.0256 

.0273 

.0286 

.0300 

.0327 

.0358 

.0887 

.0467 

.0554 

.07 

.075 

.085 

.10 

.12 

.17 

.22 

Inch, 

0. 

.0002 
.0002 
.0001 
.0001 
.0002 
.0002 
.0001 

0. 

0. 
.0001 

0. 
.0001 

0. 

.0112 
.0082 
.0005 
.0005 
.0016 
.0024 
.0017 
.0012 
,0016 
.0027 
.0026 
.0034 
.0000 
.0087 
.0146 
.005 
.010 
.015 
.020 
.05 
.06 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
.0001 

InOL 
0. 

Diitlalload. 
KUatiellBilL 

Tfouitofltrettitli.          i 

.0001 

'"" •*' 

Otneral  aummarif. 

Tensile  Btrength  per  sqnare  inch  of  original  Motion poondt..  OS.2'4 

ElasUo  limit  per  square  inch  of  original  section do  ...  39. <^ 

Eiongation  per  incn  after  ruptnre iurh..     b8 

Bloogation  per  inch  under  strain  at  elastic  limit do ^ 

Re<inotion  in  diameter  at  point  of  rupture do...-     -^ 

Keduotion  in  area  after  mptore,  per  centum  of  original  section ^« 

Position  of  mptare ".42  fkon  ■«{ 

Charaotsr  of  broke*  ■oxflMo flakj.semM 


TESTS  OF  ISON,  STEEL,  AND  OTHEH  MATESIAL8. 

Ko.  2903. 
Marks,  ?,^ 
Diameter,  ''.60S. 
Seutioiial  area,  .20  square  inch. 
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Applied  load«. 

Elongation 
per  inch. 

8nOC6MlV6 

elungation 
per  inch. 

PernMoent 
set. 

set. 

Bemttka. 

Total. 

PerBqiure 
inch. 

PottfUfff. 

200 
1,000 
2,000 
3.000 
4,000 
5.000 
6.000 
7.000 
7.200 
7.400 
7.600 
7,800 

8,000 

8.200 

8^400 

8.600 

8.800 

9,000 

8,200 

8.400 

8,600 

8.  COO 

10,000 

10,400 

10,800 

11.200 

11,600 

12.000 

12.400 

12.800 

13.200 

13,600 

13,840 

Pomndt, 

1.000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 
35.000 
S6.00i> 
37,000 
88,000 
88,000 

40,000 

41,000 
42,000 
48,000 
44,000 
46,000 
46.000 
47.000 
48,000 
48,000 
60,000 
62,000 
64.000 
66.000 
68,000 
60.000 
62,000 
61000 
66,000 
68,000 
68,200 

InOL 

.000150 
.000300 
.000460 
!000600 
.000800 
.000950 
.001150 
.001160 
.001200 
.001250 
.001300 
C   .001800 
\   .003300 
.017000 
.018760 
.021900 
.023260 
.024000 
.084800 
.026260 
.028360 
.030000 
.032660 
.037000 
.042080 
.047200 
.054000 
.068260 
.0700 
.0850 
.1060 
.1260 
.2100 

Inch. 

0. 

.000150 
.000150 
.000150 
.000160 
.000200 
.000150 
.000300 

0. 

.000060 
.000050 
.000060 

.'002000  ( 

.013700 

.001750 

.003160 

.001360 

.OOU760 

000900 
.'001850 
.002100 
.001660 
.002660 
.004450 
.005000 
.005200 

OOOftOO 
! 009260 
.006750 
.0150 
.0200 
.0300 
.0860 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Initial  hwd. 
Elaatlo  limit 

Tenaile  atrength. 

General  summary^ 

Tenaile  atren^b  per  eqaare  inch  of  original  aection pounda..    60,200 

Slaatio  limit  per  aanare inch  of  origiDaTsection do  ...    40.000 

BJongation  per  Inoli  alter  rnptnre inoh..    0.3600 

BloofGation  per  inoh  nnder  etrain  at  elastic  limit do 001300 

Bednetion  In  diameter  at  point  of  rupture do 106 

Reduetion  in  area  after  rapture,  per  oentom  of  original  aectum 62.2 

Poaition  of  rapture .....1".15  tram  neck 

Character  of  broken  aurfkoe ailky 

«.27.  ".46» 


718  TESTS  OF  IBON|  STEKL,  AND  OTHER  MATERULa 

Ko.2904. 

Marks,  »,^. 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 


AppUedloAda. 

permoh. 

8acc«88lTe 
eloD^nttton 
per  inch. 

Permanent 
■et. 

SaceeesiTe 

permanent 

■ek 

Semarka. 

Total. 

Peraqnare 
iDcL 

Pounds. 

200 

1.0«) 

2,000 

3.000 

4,000 

5,000 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7.800 

8.000 

8.200 

8.400 

8,600 

8.800 

9.000 

0.200 

9,400 

9.600 

9  800 

10.000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

18,200 

18,600 

18,720 

Pounds, 
1,000 
6,000 
10.000 
15.000 
20,000 
25,000 
30.000 
31,000 
32.000 
33,000 
84,000 
35,000 
36.000 
37,000 
38.000 
89.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49.000 
50.000 
62,000 
54,000 
56.000 
68,000 
60.000 
62,000 
64.000 
66.000 
68,000 
68,600 

IndL 
0. 

.000150 
.000300 
.000450 
.00C700 
.000850 
.001050 
.001100 
.001150 
.001200 
.001250 
.001300 
.001350 
.001400 
.001450 

.ooirioo 

.001550 

.001600 

•  030500 

.021600 

.022850 

.024000 

.026000 

.027250 

.029300 

.031000 

.033500 

.037:MK) 

.042800 

.049250 

.057000 

.065000 

.0800 

.0900 

.1100 

.1650 

.2000 

IndL 
Ol 

.000150 

.000150 

.000150 

.000250 

.000150 

.000200 

.000050 

.00U050 

.000050 

.004)050 

.000050 

.000050 

.000050 

.000050 

.000050 

.000050 

.000050 

.018900 

.001100 

.001260 

.001150 

.002000 

.001250 

.002050 

.001700 

.002500 

.003700 

.005600 

.006450 

.007750 

.008000 

.0150 

.0100 

.0200 

.0460 

.0450 

IndL 
0. 
0. 
Ol 
0. 
0. 
0. 

.000050 

IndL 
0. 

Initial  loud. 
Elaatio  limit. 

Tensile  ttrengtlL 

""ooooso" 

............ 

General  eummary. 

Tensile  strength  per  square  inch  of  orisinal  section pounds..     68LSM 

Elastic  limit  per  sqaare  inch  of  original  Becii<m do....     41.W 

Elongation  per  incn  after  mptnre .• ..^ im&..     ^^ 

Elongation  per  inch  under  strain  at  elastto  limit... do  ...   *^^^ 

Bednction  in  diameter  at  point  of  rupture do —        •!» 

Beduction  in  area  after  rupture,  per  centum  of  original  seotion ^  •*-' 

Position  of  rupture stmMdlssfajn 

Character  of  broken  aurfaoe. "^ 

Elongation  of  inoh  seetlona *.~ .."Wt'JT* 


T£STS   OF  IBON,   8TEEL,   AND  OTHEB  MATEBIALa 

No.  3028. 
Marks,  B?f 
Diameter,  ''.319. 
Sectional  area,  .08  sqaare  inch. 


719 


Applied  loads. 

Elongation 
per  inch. 

Saooemive 
elongation 
per  Inoh. 

Permanent 
set. 

Sacoeiwive 
aet. 

Bemarks. 

TotaL 

Per  Moare 
Incn. 

Pounds. 
80 
400 
800 
1.200 
1,600 
2.000 
2,400 
2,480 
2.560 
2.  '40 
2,720 
2,800 
•2,880 
2,960 
8,040 
3.120 
3.200 
3.360 
8,520 
8,680 
8,840 
4,000 
4.160 
4.320 
4,480 
4,640 
4.800 
4,960 
5,120 
^220 

Foundt. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
81.000 
82,000 
33,000 
34.000 
35,000 
86.000 
87.000 
88,000 
89,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56.000 
58.000 
60.000 
62.000 
61000 
65,250 

Indi, 
0. 

.0001 

.0002 

.0004 

.0006 

.0007 

.00(i9 

.0009 

.0010 

.0010 

.0032 

.0140 

.0165 

.0184 

.0108 

.0210 

.0230 

.0250 

.0201 

.0332 

.0375 

.0140 

.0506 

.0560 

.0650 

.0755 

.09 

.11 

.14 

.28 

Inoh. 

0. 

.0001 
.0001 
.0002 
.0002 
.0001 
.0002 

0. 
.0001 

0. 
.6022 
.0108 
.0025 
.0019 
.0014 
.0012 
.0030 
.0020 
.0041 
.0031 
.0053 
.0065 
.0066 
.0054 
.0090 
.0105 
.0145 
.02 
.03 
.09 

JfMft. 

0.    . 

0. 

0. 

0. 

0. 

0. 

0. 

Initial  load. 
Elaatio  limit 

Tensile  strength. 

* 

General  eummary. 

Tensile  strength  per  square  inoh  of  original  section pounds..  65,250* 

Elastic  limit  per  square  inch  of  onginai  section do  ...  33,000 

Elongation  per  incn  after  rupture inch..      0.31 

Elongation  per  inch  under  strain  at  elastic  limit do  ...    .0010 

R«Kliiction  in  diameter  at  point  of  rupture do 009 

Jteduclion  in  area  after  rupture,  per  centum  of  original  section 38.6 

Position  of  rupture ".35  rom  neck 

Character  of  broken  surface silky,  serrated.    Opened  cracks  in  stem 


720  TEST8  OF  IBOK;   STEEL,   AND  OTHER  ICATERIALa 

So.  3029. 
Marks,  1^ 
Diameter,  ".319. 
Sectional  area,  .08  square  inch. 


Applied  loads. 

EloDicatioii 
per  inch. 

BacoMsiTe 
elooxatioD 
per  iDoh. 

Permanent 

set. 

SaooeMtre 

permanent 

set. 

Bemaite. 

Total. 

Per  M  nare 
luck. 

PoundM. 
80 
400 
800 
1,200 
1,600 
2,000 
2,400 
2,480 
2,560 
2,640 
2,r20 
2.800 
2,880 
2.060 
3,040 
3.120 
3,200 
3,3.0 
3,520 
3,680 
3,840 
4.000 
4,160 
4,820 
4,480 
4,640 
4.800 
4,960 
6,120 
5,210 

Poundt. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
80,000 
31,000 
32.000 
33,000 
34,000 
35.000 
36,  COO 
37.000 
38,000 
30,000 
40,000 
42,  COO 
44,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64.000 
65^125 

Inch. 

0. 

.0001 
.0002 
.0003 
.0005 
.0008 
.0010 
.0010 
.0011 
.0011 
.0012 
.0152 
.0161 
.0170 
.0179 
.0195 
.0212 
.0258 
.0290 
.0826 
.0875 
.0440 
.0490 
.0570 
.0671 
.08 
.10 
.12 
.16 
.24 

IndL 

0. 

.0001 
.0001 
.0001 
.0002 
.0003 
.0002 

0. 
.0001 

0. 
.0001 
.0140 
.0900 
.0009 
.0009 
.0016 
.0017 
.0046 
.0032 
.0035 
.0050 
.0065 
.0050 
.0080 
.0100 
.0129 
.02 
.02 
.04 
.08 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Initial  load. 

SlaetJc  limit. 

, 

General  summary. 

Tensile  strength  per  sqaore  inch  of  original  section pounds..  ^]^ 

Elaacic  limit  per  sqaare  inch  of  originu  section do  ...  M.^ 

Elongation  per  incn  after  mptnre inch..     «-2» 

Elongation  por  inch  under  strain  at  elastic  limit do ^ 

Reduction  in  diameter  at  point  of  mptaro do  ...     -J^ 

Reduction  in  area  after  rapturo,  per  centum  of  original  section »3.f 

Position  of  rupture «.40ffomDerl 

Character  of  hrolKcn  surface silky,  serrated.    Opened  cracks  in  rtem 


TESTS   OF   IBON,   STEEL,  ,Ain>   OTHER  MATERIALS. 
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l!7o.3030. 

Marks,  1^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

per  inch. 

Saccessive 
elongation 
per  inch. 

Permanent 

SiiocesslTe 

permanent 

set 

Bemarks. 

Total 

Per  square 
inok. 

Pioundt. 

200 
1,000 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
23.000 
30.000 
31,000 
32,000 
33,000 
31,000 
35.000 
30.000 
37,000 
38,000 
39.000 
40.000 
42  000 

Ineh, 
0. 

.000100 
.000250 
.000400 
000600 
:000800 
.061000 
.001000 
.001060 
.001100 
.001150 
.001200 
.015250 
.016100 
.017500 
.019000 
.020250 
.023600 
.027250 
.032000 

: 041760 

.047600 

.054000 

.063760 

.074000 

.0860 

.1050 

.1460 

.2100 

Jnck, 

0, 

.000100 
.000150 
.00015'J 
.000200 
.000200 
.000200 

0. 
.000050 
.000060 
.000050 
.000050 
.014030 
.000850 
.001400 
.001600 
.001250 
.0032r>0 
.003750 
.004750 
.004000 
.006750 
.005760 
.006500 
.009750 
.010250 
.0110 
.0200 
.0400 
.0660 

Tnck, 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 

Initial  load. 
SlasUolimii. 

• 

2,0U0 

3,000 

4,000 

6.000 
6,000 

6.200 

6.4C0 

6  000 

0,800 
7  000 

7,200 
7,400 
7,600 
7,890 
8,000 
8.400 



8,800    ,        4i,000 
9. 200    1        46. 000 

0.  OCO    i        48, 000 

10,000    !        AA  000 

10.400 

52,000 
54,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 

10,800 
11,200 
11,600 
12.000 
12,400 
12,800 
13,000 

Creneral  mmmary. 

Tensile  strength  per  sqaare  Inch  of  original  section ponnds..    66,000 

Slastic  limit  per  square  inch  of  original  section do —    85,000 

Blongation per incn after  rapture inch..    0.8700 

Slongation  per  inch  under  strain  at  elastic  limit do 001200 

Bednction  in  diameter  at  point  of  rupture do 195 

BedactioD  In  area  after  rupture,  per  oentam  of  original  section 62.2 

Poftition  of  rapture at  middio  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  secUons , ".86*,  ".89* 

H,  Ex.  16 19 


722  TE0T8   OF  IBONy    bTEEL,   Aim  OTHER  MATESIAU. 

Ho.  3081. 

Marks,  1^ 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 


AppUed  kMdt. 

^sr 

cloDKatkm 
per  Inch. 

Mi. 

SoOOMlHtt 

penDOMiii 

Mt 

TqUI. 

Peraqnare 

Potmdt. 

200 

1,000 

2,000 

8,000 

4.000 

6.000 

0,000 

0,200 

6.400 

^000 

0^800 

7,000 

7,200 

7,400 

7,000 

7,800 

8.000 

8,400 

8.800 

0,200 

0,000 

10,000 

10,400 

10,800 

11.200 

11.000 

12,000 

12.400 

12,800 

13,200 

PtotNuU. 
1,000 
6,000 
10.000 
16.000 
20,000 
2N000 
80,000 
81,000 
32,000 
83,000 
84,000 
86^000 
88.000 
37,000 
88,000 
30,000 
40,000 
42,000 
44.000 
46^000 
48,000 
60.000 
62.000 
64.000 
60,000 
68.000 
00,000 
02,000 
04,000 
00,000 

Inch. 
0. 

.000160 
.000800 
*  000460 
.000700 
.000850 
.001000 
.001000 
.001050 
.001150 
.001200 
.001550 
.007500 
.016060 
.017500 
.010000 
.020250 
.022000 
.020500 
.030000 
034500 
.'039250 
.045000 
.051300 
.058750 
.008000 
.0800 
.0060 
.1200 
.1800 

Inch. 

0. 

.000160 
.000160 
.000150 
.000260 
.000160 
.000150 

0. 

.000060 
.000100 
.000050 
.O0C35O 
.006060 
.008150 
.001850 
.001600 
.001260 
.002860 
.003800 
.008500 
.004600 
.004760 
.006760 
.000300 
.007450 
000260 

!oiao 

.0160 
.0250 
.0000 

Indi. 
0. 

0. 

S: 

Inch. 
0. 

InldBlloAd. 

iciMt^ltaiii. 





Oeneral  iummmry, 

TflBtflettrngthperaqureiiiohofoilffliialMellim 

XlMUoliailiperMouieiiiohof  ociglnALMctiaii • 

Blongation  per  inon  After  raptom 

Blongfttlon  per  Inoh  under  suain  ftt  elattio  limit 4e.. 

Redaction  in  diuneter  at  poini of  mptne... •••......!•.. 

Redneiion  in  area  alter  mptore,  per  centum  of  origiaal  aeotion ^ 

PoaitlonofniptnTe ^ 

Ctaaraoter  of  broken  anxflMM  •—»...•..••.••.......•....•....•...•.....«..  ••...^  „ 

Elongation  of  inch  seotiona •..V.^..7..'J0*«' 


TESTS   OF   IRONy    STEBL,    AND   OTHER  MATERIALS. 

Ingot  Ko.  3.— Lot  No.  3. 

No.  2932. 

Marks,  |r  tJ 

Diameter,  ^'.320. 

Sectional  area,  .0804  square  inch. 
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per  mob. 

SuceewiTe 
per  inch. 

Pemuuieiit 
set. 

SncoeMiye 
set. 

Remarks. 

1 

1 

TotaL 

Per  squan 
inoh. 

1  Poundt, 

80 

402 

804 

1,206 

1,008 

2,010 

1      2.412 
2,492 
2,572 
2,653 
2,738 
2,814 
2,884 
2,975 
8,055 
8,136 
8,216 
8.296 
3,877 
8,457 
8,538 
8;618 
8,696 
X779 
8,859 
8,910 
4,020 

4,824 

4,910 

Pound§. 
1,000 
6,000 
10,000 
15,009 
29,000 
25,000 
30,000 
81,000 
82,000 
88,000 
84,000 
86,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
62,000 
54,606 
66,000 
88^660 
60,000 
61,070 

IfUfh. 

0. 

.0002 
.0004 
.0006 
.0008 
.0010 
.0012 
.0012 
.0012 
.0018 
.0013 
.0014 
.0150 
.0174 
.0186 
.0195 
.0210 
.0280 
.0245 
.0265 
.0290 
.0820 
.0348 
.0367 
.0887 
.0425 
.0465 
.0660 
.0680 
.9790 
.066 
.U 
.16 

Inch. 

0. 

.0002 
.0002 
.0002 
.0002 
.0008 
.0002 

0. 

0. 
.0001 

0. 

.0001 
.9186 
.0024 
.OOU 
.0010 
.0015 
.0020 
.0015 
.6020 
.0026 
.0030 
.0028 
.0019 
.0020 
.0038 
.0040 
.6696 
.0679 
.0160 
.0060 
.085 
.04 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

loittel  lOftd. 
BlMtlo  limit. 

Tensile  strength. 



****** 

Gmeral  smmmary. 

Tensile  fttx«ngth  per  sqnnre  inch  of  orifdnal  section pounds.. 

Elastic  limit  per  sqnnre  inch  of  orlglniM  se«rtton do... 

Eloogation  per  inen  after  rapture ..inch. 


61,070 
85^000 

0.17 
.OOU 

.048 


er  Inch  under  strain  at  elastic  limit do.. 

BediMtifla&idiam0leratpointofziq»tnre do.. 

Rednctloninareaafterrapture^per  centum  of  original  section 26.1 

Position  of  rnptUTO ".85  from  neck 

Cbaaaeter  of  tnokan  suftoe dull  lUl^,  serrated.   Opened  numerous  oracks  in  sorfkoe  of  stem 


724  TE8T8   OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 


No.  2933. 

Marks,  u^; 

Diameter,  ''.319. 

Sectional  area,  .OS  square  inch. 


Saooessive 

SnoceeiiTe 
pennaiient 

aet 

BcMrfcs. 

ToUL 

PeraqvAre 
iocli. 

per  Inch. 

elongaUoii:*"";r~'* 
per  inoh.   1       "•*' 

1 

Pomtdt. 
80 
400 
800 
1,200 
1.600 
2,000 
2,400 
2,480 
2,660 
2,640 
2,720 
2,800 
2,880 
2,860 
8,040 
8,120 
8,200 
8,280 
8,860 
8,440 
8^620 
8.800 
8,680 
8,780 
8,840 
8,820 
4,000 
4.160 
4.820 
4.480 
4,648 
4,800 
4.060 
6.080 

1.000 
ft.  000 

1MR# 

;.'».ooo 
ao.ow 

31,0)  JO 

a-j;  i>io 
aa.iJOi) 
:i  1,000 

35^000 

nr.oiK) 
aauoo 

SO,0h3O 

ii,  0(10 

42.000 
4.%0(« 

IS.  i»Hi 
Iff,  000 

*;.orHj 

^,  (mo 

flo,  m.i 

M.O.iO 
!.<t,060 
;^  WW 
€*>,  iiOd 

a 

.0002 
.0004 
.0006 

.0008 

.0010 

.0012 

.0018 

.0027 

.0082 

.8104 

.0122 

.0187 

.0160 

.0172 

.0180 

.0210 

.0230 

.0251 

.0270 

.0200 

.0317 

.0341 

.0370 

.0392 

.0420 

.0470 

.0520 

.0640 

.07 

.00 

.11 

.15 

Inch,            Inch. 
0.               1    0. 
.0002       1    0. 
.0002           0. 
.0002            0. 
.0002        1    0- 

IndL 
0. 

1 

InitUdload.                    1 

1 

1 

1 

.0002 

.0002 

.0001 

.0014 

.0065 

.0012 

.0018 

.0015 

.00Z8 

.0012 

.0017 

.0021 

.0020 

.0021 

.0019 

.0020 

.0027 

.0024 

.0028 

.0022 

.0028 

.0050 

.0050 

.0120 

.0060 

.02 

.02 

.04 

0. 
0. 

1 



Blaatk  limit. 

TMufleatTMigth. 

General  9ummary, 

Tensile  strenRth  per  aqoare  inch  of  original  section pomi  di . .  OS,  Stf 

Elastic  li mit  per  aquare  inch  of  original  section d» 31,0M 

Elongation  per  incn  after  mptare ia^..     4^37 

Elongation  per  inch  under  strain  at  elastic  limit do WM 

Kednotion  in  diameter  at  point  of  mpinre do (81 

BednetionlnaceAAfterniptare,  per  oentam  of  original  section SA>2 

Position  of  rapture "Slhwiseci 

Character  of  InokeoBnrfice sUlcy.  serrated.  Opened  eneksiasniteesefit^B 


TESTS  OF  IROK,    »T£EL,   AND   OTHEft  MATEBIAL8. 
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Marks,  ^?• 


No.  2934. 


Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


Applied  loAda. 


Peraawe 
Doh. 


per  mcli.  .  p^j.  ^^^^  net. 


Inch. 
0. 

.000150 
.000300 
.000450 
.000600 
.000600 


.001100 

.001150 

.000850 

.014000 

.015000 

.016100 

.017000 

.019550 

.021000 

.022650 

.024800 

.027000 

.028050 

.032500 

.035000 

.086750 

.041000 

.047760 

.056000 

.063750 

.077000 

.0050 

.1150 

.1050 


Inch. 
0. 

.000150 
.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000050 
.008700 
.004150  r 
.001000 
.001100 
.001800 
.001650 
.001450 
.001650 
.002150 
.002200 
.002060 
.003450 
.002500 
.001750 
.004250 
.006750 
.008250 
.007750 
.013250 
.0180 
.0200 


Inch 


SaooeMiye 

pormMieiit 

set. 


iMh, 


Initial  load. 


Elaatlo  limit. 


Tendle  stiength. 


General  emnmarff, 

TeiMito  strength  per  Bqaareinoli  of  original  section *. pounds..    65^850 

Blaetio  Unit  per  Moare  inch  of  original  section do —    36,000 

Blcngstlon  per  inch  after  niptare  inch..    0.3660 

Elongation  per  inch  under  strain  at  elastic  limit do 001160 

Reduction  in  diameter  at  point  of  raptare do 215 

Reduction  in  area  after  rapture,  per  oentam  of  original  section 66.0 

Position  of  rupture r'.05  from  neck 

Ghanetar  of  broken  snrlkce fine  silky 

XIoiil^tloA  of  inch  sections ".28, '-.fiO* 


714  TESTS   OF   IRON,    ST££L,    AND   OTHER   MATERIALS. 


Marks,  1^ 
Diameter,  '^605, 


Ko.  3027. 


Diameter,  '^605. 

Sectional  area,  .20  square  inch. 


Etongaiion 
per  inch. 

Soooemlre 
elongation 
per  inch. 

Pemumegit 

Mi. 

SaeceMtve 

tanks. 

TotoL 

PerMUMre 
inch. 

Pounds. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8.800 

9,200 

9.600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

13,190 

Poundt. 
1,000 
5.000 
10.000 
15,000 
20,000 
2%  000 
80,000 
81.000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89.000 
40,000 
42,000 
44,000 
46,000 
48,000 
60.000 
52.000 
54.000 
56,000 
68,000 
60,000 
62.000 
64,000 
65,950 

Inch. 
0. 

.000150 
.000300 
.000450 
.000600 
.000750 
.000960 
.000960 
.001000 
.001050 
.012000 
.012900 
.013900 
.015250 
.016400 
.017900 
.019250 
.022600 
.026000 
.029900 
.034000 
.039100 
.045000 
.052000 
.059000 
.068000 
.0850 
.0950 
.1160 
.2100 

Inch. 

0. 

.000150 
.000150 
.0OUl5a 
.000150 
.000150 
.000200 

0. 

.000050 
.000050 
.010950 
.000900 
.001000 
.001350 
.001150 
.001500 
.0U1850 
.003250 
.003500 
.003900 
.004100 
.005100 
.005800 
.007000 
.0070  0 
.009000 
.0170 
.0103 
.0200 
.0960 

Inch. 
0. 
0. 
0. 
0. 
OL 

a 

Inch. 
0. 

Initial  load. 

ElaatieUmii 

...       • 

€^eneral  $ummary, 

Tenafleatrengtb  per  tqnare  inch  of  original  section pounds..  tS,95a 

Elastic  limit  per  eqaare  inch  of  originu  section • do  ...   S,^** 

Elongation  per  inch  after  rapture ineh..   A.96i4 

Elongation  per  inch  under  strain  at  elastic  limit : do OOli^ 

Eeduction  in  diameter  at  point  of  rapture  do l^ 

Reduction  in  area  after  rnptaie,  per  centum  of  original  section 4^2 

Position  of  rupture 1"  JB  froin  awk 

Character  of  broken  snrfiioe flneiilky 

Elongation  of  inch  aeotiona ''.44*,*JI 


TE8T8   OF   IRON)   STEJ&JL,   AND   OTHJ&&  MATERIALS. 

Marks,  |^; 

Diameter,  kdl9. 

Sectional  area,  .08  square  inch. 
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SuooMsiye 
etongation 
perlncb. 

BemwkB. 

Total. 

PerMoare 

perTDOh. 

^•'SS'*"*  permanent 
■®^              eet. 

Powuif. 

80 

400 

800 

1,900 

1600 

9,000 

2,406 

3,480 

2,660 

2,640 

$720 

Sooo 

?M0 
2,040 
2,190 
S900 
2^360 

£«0 
2,840 
4^000 
4^160 
4220 
4,480 

4,200 
4,260 

M0O 

PottlMb. 

1,000 
5,000 
10^680 
15,000 
20,000 
95^000 
80,000 
81,000 
88,000 
83,000 
84.000 
86^600 
86,000 
87,000 
88^008 
88^000 
40,000 
48,000 
44,000 
46,006- 
48.000 
60,000 
52,000 
64,000 
66,000 
58,000 
60.000 
69,000 
64,000 
H500 

Inch, 

0. 

.0801 
.0009 
.0003 
.0005 
.0006 
.0008 
.0000 
.0010 
.0010 
.0011 
.0011 
.0078 
.0150 
.0101 
.0310 
.0996 
.0900 
.0309 
.0358 
.0396 
.0455 
.0636 
.0506 
.0700 
.0610 
.10 
.19 
.17 
.24 

Inch, 

0. 
.0001 
.0001 
.0001 
.0009 
.0001 
.0009 
.0001 
.0001 

0. 
.0001 

0. 

.0067 
.0072 
.0041 
.0010 
.0016 
.0034 
.0042 
.0056 
.0087 
.0060 
.0080 
.0061 
.0104 
.0110 
.0100 
.09 
.05 
.07 

Inch. 
0. 
0. 

r- 

Initial  load. 
ElastSo  limit 

TenaUaamngth. 

0. 
0. 
0. 
0. 



General  eummary, 

Taoallaalxwigth  per  aqnare  inch  of  original  aeotion ponnda..  64,500 

KUmHo  liflBtt  per  aqnare  inch  of  original  aaotkni do 35^000 

BlongatioD  per  iDon  after  mptare inch..     0.87 

Xloii0aii«m  per  Inch  under  airain  at  elaatio  limit do OOU 

IBaiaetioa  la  diameter  at  point  of  mptnre do 070 

Badnction  in  area  after  rapture,  per  centum  of  original  aeotion 48.7 

IPooltioDofraptare atmtddloofatem 

Okaaetorof  DtokeBsmliMe attky.aamtad.    Opened  oraoka In  atom 


728  TB6T6   OF   IHON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3033.  ' 


MarkB,  1^; 

Diameter,  ''319. 

Sectional  area,  .08  sqaai^e  inch. 


Applied  loads. 

perTncb. 

SuoocMtre 

Ponuanent 
sot. 

1 

1  Sarcesslve 

1 

Total. 

• 

Persanare 
incEu 

elongation 
per  inch. 

pemianent 
set. 

Remarks. 

Powda. 

fiO 
400 
809 
1,200 
1,600 
2,000 
2,400 
2,480 
2,660 
2,640 
2,720 
2,800 
2,880 
2^000 
8,040 
8.120 
8,200 
8,860 
8,520 
8,680 
8,840 
4,000 
?160 
4.820 
4.480 
4,640 
4.800 
4,900 
0,120 
S28O 
5.820 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25^000 
80,000 
81,000 
82,000 
83,000 
84,000 
35.000 
86,000 
37.000 
38,000 
39,000 
40,000 
42.000 
44.000 
46.000 
48,000 
50,000 
52,000 
54.000 
66.000 
58,000 
60,000 
62.000 
64.000 
66,000 
60^600 

Inch, 

a 

.0001 

.0002 

.0004 

.0006 

.0007 

.0009 

.0010 

.0010 

.0011 

.0011 

.0012 

.0013 

.0160 

.0170 

.0179 

.0193 

.0235 

.0265 

.6307 

.0340 

.0301 

.0470 

.0570 

.0640 

.08 

.10    . 

.12 

.14 

.17 

.28 

JnM. 

0. 

.0001 
.0001 
.0002 
.0009 
.0001 
.0002 
.0001 

0. 
.0001 

0. 
.0001 
.0001 
.0147 
.0010 
.0009 
.0016 

Jnek. 
0. 
0. 
0. 
0. 
Ol 
0. 

Inck. 
0. 

I 
Initial  lead. 

1 

1 

ElantleUmitw 

1     

:::::;::::::l:.::::  :::: 

.0040 
.0030 
.0042 



.0033 

.0051 

.0079 

.0100 

.0070 

.0160 

.02 

.02 

.02 

.08 

.06 

1 

I 

!;:::::;::::■':*:*""■ 

' 



, 

, 



t 

1 

Tensile  stienieth. 

1 

General  «iim«uiry. 

Tensile  streni(th  per  square  inoh  of  original  section poands..  Ofl^SM 

Elastic  limit  per  sooare  inch  of  original  section do    ..  96.CM 

Elongation  per  incn  after  rapture inch  .     o.3'« 

Elongation  per  ineh  under  strain  at  elastio  limit do OOiJ 

Redaotion  in  diameter  at  point  of  mptvrs do <W 

Badnctioninareaaftermptore,  per  oentnm  of  original  section 3&k4 

Position  of  ruptare ".SOf^m  utct 

Chanoter  of  broken  snrf see sflky,  serrated.    Opened  eraeks  in  stca 


TESTS   OK   IROK,    STEEL,   AND   OTHER   MATERIALS. 

No.  3084 
Marks,  V^ 
Diameter,  ".606. 
Sectional  area,  .20  sqoare  inch. 
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Applied  loads. 

perLioh. 

8aooeMly« 
elonntlon 
p«riiich. 

Pennaoent 

Ml. 

Sa0C6MlT6 

tet 

Bemarka. 

ToUL 

PeraoaMw 

F^nmdt. 

200 

1.008 

2,000 

8,000 

4,000 

ft,  000 

8.000 

6.208 

6.400 

8,800 

0.800 

7.000 

7.200 

7,400 

7,000 

7.800 

8,000 

8.400 

8.800 

9.200 

9.600 

10,000 

10.400 

10,800 

11,200 

11.000 

12.000 

12,400 

12.800 

12,930 

PoundM, 
1,000 
5^000 
10.000 
1^000 
20,000 
25.000 
30.000 
81.000 
82,000 
33.000 
84,000 
85.000 
80.000 
37.000 
88,000 
so!  000 
40.000 
42.000 
44,000 
46,000 
48,000 
60,000 
62,000 
64,000 
66.000 
58,000 
00.000 
82.000 
64.000 
64,680 

Inch, 
0. 

.000350 
.000600 
000650 
;000850 
.001050 
.001100 
.001160 
.001200 
.002100 
.014000 
.015000 
.015650 
.017000 
.018500 
.020000 
.028760 
.027760 
.031550 
.036250 
.011660 
.047500 
.054900 
.063750 
.074500 

:S 

.166 
.21 

Inch. 
0. 

.000200 
.000160 
.000150 
.000150 
.000200 
.000200 
.OOOOfiO 
.000050 
.000060 
.000900 
.011900 
.001000 
.000850 
.001150 
.001500 
.001500 
.003750 
.004000 
.008800 
.004700 
.005300 
.005960 
.007400 
.008850 
.010760 
.0156 
.0200 
.0450 
.066 

Inek, 

0. 

.000050 
.OOOOoO 
.000050 
.000050 
.000050 

Inch. 
0. 
.000050 

0. 
0. 
0. 
0. 

Initial  load. 
Elastic  llmir. 

1 

' 

Genmrdl  tummarjf, 

Tanaile  strsnffth  per  sqiiai«  inoh  of  original  seotioii pounds..    04,860 

Blaatic  limit  per  square  inch  of  original  section  do  ...    38,000 

Elongation  per  inch  after  mptnre  Inch..      0.3C5 

Xlongation  per  inch  nnder  strain  at  elastio  limit do  ...  .001200 

Redaction  In  diameter  at  point  of  rapture do 215 

Bedaction  in  area  after  mptnre,  per  centum  of  original  section 06.0 

Position  of  rapture ".95  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections...... : ".22,  ."6i* 


730         T£8T8  OF   IROHj   STEEL,    AND  OTUEE  MATERIALS 

If  ow  3030. 

Marks,  J^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

monntiin 
peruioh. 

SaeoeeslTe 
eloimMioB 
perboh. 

PenBMMBi 

aec. 

SofioeseiTe 

.-. 

TotaL 

Per  mmare 
Incli. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6.000 
0,200 
6.400 
0,600 
0,800 
7,000 
7,200 
7.400 
7,600 
7800 
8^000 
8^400 
?.80O 
0,200 
0,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,400 
12,800 
18,200 
1S28O 

PoundM. 
1,000 
5,000 
10.000 
1^000 
20.000 
25,000 
80,000 
81.000 
32,000 
83,/M)0 
84.000 
85,000 
86,000 
87,000 
88,000 
89,000 
40.000 
42,000 
44.000 
46,000 
48.  COO 
50,000 
52,000 
54,000 
56,000 
56,000 
60.000 
62.000 
64,000 
66,000 
«400 

0. 

.000200 
.000350 
.000500 
.000650 
.000850 
.001050 
.OOllCO 
.001150 
.001200 
.001250 
.001300 
.0095C0 
.011500 
.018500 
.019000 
.019500 
.028000 
.025750 
.030000 
.034550 
.039250 
.044500 
.050600 
.058250 
.068500 
.079000 
.0950 
.1150 
.1600 
.2100 

Inch. 
0. 
.000200 
.000150 
.000150 
.000150 
.000200 
.000200 
.0  0050 
.000050 
! 000050 
.000050 
.000050 
.006200 
.002000 
.007000 
.000500 
.000500 
.003500 
.' 002750 
.004250 
.004550 
.004700 
.006250 
.006100 
.007650 
.010250 
.010500 
.0160 
.0200 
.0450 
.0500 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

IfUh. 

0. 

BlM«leliiiit. 

uvwci  v*  vmtmnnrjf* 

Tenelle  etrength  per  eqtuure  inch  of  oritfliud  section pomte..    Mt6M 

EIsBtio  limit  per  sqaareinoh  of  originar section • 48l...    IMM 

Elongation  per  inon  after  mptare <■**      fL8p» 

Bloogation  per  inch  onder  strain  at  elastic  limit 4o B&Um 

Tlcdnotion  in  diameter  at  point  of  mptnre  io.....       .MS 

RedncUon  in  area  after  mptnre,  per  centnm  of  original  section ^ tLt 

Fositionof  raptore • .^l^'.liftMsaMk 

Character  of  broken  sorfkoe • .......AMsalB^ 

Elongation  of  inch  sections ''M^^Jt^ 


TKSTS   OF   IRON,    8T£EL,    AND   OTHER   MATERIALS. 

INOOT  No.  ^—Lot  No.  3. 

No.  3036. 
Marks,  ^^^ 
Diameter,  ''.319. 
Sectional  area,  .08  square  iiiob. 
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Applied  l<wd«. 

SlonftatioD 
per  inch. 

Snoeeesive 
elongation 
perlnch. 

Permanent 

set. 

SacooMive 

permuient 

set 

Bomarko. 

ToUL 

Per  Miwre 
inch. 

F&WhdM. 

80 
400 
800 
1,200 
1,600 
2.000 
2.400 

Pound*. 
1,000 
^000 
10,000 
16,00C 
20,000 
25.000 
9il  MM 

Ineh. 
0. 

.0001 
.0002 
.0004 
.0006 
.0007 
.0000 
.0009 
.0010 
.0)75 
.0101 
.0135 
.0146 
.0160 
.0173 
.0483 
.020-3 
.0215 
.0285 
.0330 
.0375 
.0440 
.0500 
.0660 
.0660 
.08 
.00 
.11 
.14 
.10 

Ineh. 
0. 

.0001 
.0001 
.0002 
.0003 
.0001 
.0002 

a 

.0001 

.0065 

.0020 

.0034 

.0010 

.0016 

.C013 

.0010 

.0010 

.0043 

.0040 

.0043 

.0045 

.0065 

.0060 

.0080 

.0080 

.0140 

.01 

.02 

.08 

.06 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 
BlaaUc  Umit. 

Tensile  stzength. 

2.480    1        31.000 
2,r00    1        32.000 
2, 640    '        Sti  000 

2,720 
2,800 

Sooo 

3.040 
3,120 
3,200 
3,300 
a.  620 
3.680 

a.  810 

4,000 
4.160 
4.820 
4,480 
4,646 
4,  WO 
4,060 
5^120 
5^180 

34,000 
35.U00 
30,000 
87,000 
38,000 
80,000 
40.000 
42.000 
44,000 
46,000 
48,000 
50,000 
62.000 
64,000 
66.000 
58.000 
60.000 
62,000 
64,000 
64,750 





:: 

.I..1. .;.... 



General 

TedBtlle  atreagth  per  aqaare  inch  of  original  eection pooade..  61,780 

Blaatie  limit  per  square  inch  of  oricinalaeotion do —  32,000 

Kiooicatioa  per  iaoh  after  mptnre iBOh..     0.10 

WoBgatiim  per  incli  under  strain  at  elastic  limit do...    .0010 

BednottaBiadlaaMtoratpolatofniptare  do 019 

Badnetion  in  are*  after  roptore,  per  oentam  of  original  section 28.4 

Position  of  raptors ".851hnnneck 

Cbamcter  of  broken  anrfaoa silky,  senatcd.    Opened  siaeks  in  stem 


7.^2  TESTS    OF   IRON,  STEEL,  AND   OTHER    MATERIALS. 


Marks,  \j^* 

Diameter,  ".319. 

Sectional  area,  .08  square  iuch 


No.  3037. 


AppUed  loads. 

Elongation 
per  inch. 

Saceessiye 
elongation 
per  inch. 

Permanent 

sot. 

SaccessiTO 

permanent 

set. 

Totol. 

PerMoare 

BeniaxlEa. 

80 
400 
800 
1.200 
1.600 
2.000 
2.400 
2.480 
2.560 
2.640 
2,720 
$860 
2,880 
2,906 
8,046 
Sl20 
8,206 
8,860 
8^520 
8.680 
8,864 
4.000 
4,160 
4.820 
4480 
4,640 
4  800 
4.960 
M20 
5^260 

Pounds. 
1,000 
5.000 
10.000 
15.000 
20.000 
25.000 
30.000 
31.000 
82.000 
83.000 
31.000 
35.000 
36.000 
87.000 
88,000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,006 
50,000 
53,000 
54.000 
66,000 
58.000 
60,000 
62.000 
64,000 
66,760 

0. 

.0002 
.0008 

.0064 

.0006 

.0008 

.0009 

.0010 

.0060 

.0098 

.0120 

.0137 

.0154 

.0170 

.0180 

.0102 

.0210 

.0241 

.0268 

.0286 

.0340 

.0400 

.0400 

.0521 

.0600 

.0725 

.0820 

.10 

.12 

.17 

Inch. 

0. 

.0002 
.0001 

.00U2 

.0002 

.0001 

.0001 

.0050 

.0038 

.0022 

.0017 

.0017 

.OUIO 

.OJIO 

.0012 

.0018 

.0031 

.0027 

.0017 

.0055 

.0060 

.0000 

.0061 

.0079 

.0126 

.0095 

.018 

.02 

.05 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatle  limit. 

1 

1 

Chneral  tummnry. 

Tenailoatrength  per  aqnareinnh  of  original  section  poanda..  68^751 

Elaatlo  limit  per  sonare  inch  of  original  eeotion do —  81,  ON 

Elongation  per  inch  after  mptare    Inch..     0.9 

Bongatlon  per  Inch  nnder  strain  at  elastic  limit ...do  ...    .0010 

Jtednetlon  In  diameter  at  point  of  niptnre do  ...     .00 

Bednction  In  area  after  mptnre.  per  oentnm  of  original  section 28.4 

Poslticnofrnptare.  ".40fr<Qmneck 

Charaoter  of  broken  sorflkoe silky,  serrated.    Opened  eraeks  in  steei 


TESTS   OF  IBON,   STEEL,   ASD   OTHEK  MATEBIAL8. 

No.  3038. 
Marks,  ^1: 
Diameter,  "Ji05. 
SectioDal  area,  .20  square  inch. 
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Applied  loiids. 

perinob. 

SofioeMire 

Permmnent 

aet. 

SaooeMiTe 
pdnnaaent 

Benuirkt. 

TotaL 

Peraaiutfe 

200 

1,008 

2^080 

3.000 

4,000 

6.800 

&000 

<208 

8^400 

8,800 

8,800 

7,000 

7200 

7400 

7,000 

7.800 

8,000 

8,400 

8,800 

8,200 

8,000 

18,000 

18,400 

18,800 

11,908 

U,608 

12,000 

12,400 

12^800 

12^208 

18,488 

PowmU. 
1,000 
^000 
10.000 
15,000 
20.000 
25^008 
30,000 
81.000 
82,000 
83,000 
84,000 
85.000 
88.008 
87.000 
88,000 
38,000 
40.000 
43.000 
44,000 
48,000 
48,000 
60,000 
62;  000 
64,000 
68,000 
58,000 
80,000 
82,000 
84,000 
80,000 
87,800 

Inch. 
0. 

.000108 
.000350 
.000500 
.000700 
.000850 
.001100 
.001200 
.001200 
.001250 
.001300 
.001350 
.013500 
.014250 
.014908 
.010260 
.017850 
.020000 
.024108 
.027400 
.032000 
.036760 
.042000 
.040900 
.058500 
.082000 
.072500 
.0850 
.1050 
.1400 
.2160 

Inch, 

0. 

.000100 
.000250 
.000158 
.000200 
.000150 
.000250 
.COOIOO 

0. 

.000050 
.000050 
.000058 
.012150 
.000758 
.000800 
! 001350 
.001000 
.002750 
.003500 
.003300 
.004000 
.004750 
.005260 
.004900 
'.OOtOOO 
.008500 
.010::00 
.0125 
.0200 
.0350 
.0750 

IfUSk. 

0. 
0. 
0. 

0. 

Inch. 
8. 

InltiidkMd. 
ElMtlc  limit 

Teulto  strength. 

Creneral  $mnmary. 

Teoeile Btrength  per  eqaare  inch  of  oiifffnal  section poonds..    87,800 

JElaetlo  limit  per  MiaaTe  Inch  of  orijcinal  section .* do —    85,000 

Blongntion  per  inch  after  mptare Inch..    8.3050 

Elongfttion  per  inch  nnder  smin  at  elastio  limit do 001850 

Bednction  in  dlMDcter  at  point  of  mptare do 205 

Badoetion  in  area  after  ropture,  per  centum  of  original  section 84.8 

Poeit Ion  of  mptare    "1.16  Ihim  neck 

Chancter  of  broken  sarfiMe fine  silkj 

Btongation  of  ineb  seotloiiB ''.60*,  "M 


734  TESTS   OF    ISON,   STKEL,   AND   OTHER   MATEttlALfl. 

»o.  M88. 
Marks,  ?j^* 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

BIongatioD 
pwlnob. 

t^ueceMire 
•lonsation 
perlnoh. 

Pemuuieiit 
set. 

SaocAsive 

1 

Total. 

Per  Maar<» 
inch. 

permMMnt 

Net. 

Benarks. 

1 

Pounds, 
100 
1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
0,200 
6,400 

Pounds. 
1,060 
5,000 
10.000 
15.000 
20,000 
25.000 
30,000 
31.000 
'A'*  000 

0. 

.000150 
.000300 

000460 
:  000700 
.000850 
.001050 
.001100 
.001150 
.001200 
.001250 

ooisum 

Inek, 
0. 

.00C160 
.000150 
.000150 
.000.60 
.000150 
.000200 
.000050 
000050 

iooooso 

.000050 
.000050 
.000050 
.013650 
.001000 
.001060 
.  001700 

!  003250 
.003750 
.003800 
.004000 
.006360 

006000 
!  007250 
.008250 
.0110 
.0150 
.0200 
.0400 

0000 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

iBittelload. 

• 

6,600    1        33,000 
6,800    '        34,000 
7,000            86,000 

7.200    1        36,000    1      .001350 

Ebflllo  liBiit 

7,400    1        37,000 
7,600            SM  000 

.016000 
.016000 
.017050 
.018750 
.021760 
.026000 
.028760 
.082560 
.037160 
.042500 
.048600 
.065760 
064000 
.'0760 
.0000 
.1100 
.1600 
.2100 

7,800 

8,000 

8,400 

8,  too 

0.200 

9.600 

10,000 

10.400 

10,800 

11,200 

11.600 

12,000 

12,400 

12.800 

13.200 

13,860 

39,000 
40,000 
42,  (00 
44,000 
46,000 
48.000 
60,000 
62.000 
64,000 
50,000 
68,000 
60,000 
62,000 
64.000 
66,000 
60,600 

. 

1 

1 

TMiaflealniigtb. 

Qtnerul  tmMnary. 

Tensile  strength  per  aqnare  inob  of  original  sectkni panada..   4i6l6 

XIastic  limit  per  sqiiAre  inch  of  original  section do    ..   1^60 

KIODgation  per  incn  after  rupture toeih..    trWI 

Slongation  per  inch  under  atrain  at  elastic  limit do 60191 

RfMlnction  in  diameter  at  point  of  mptnre do 116 

ReUuotlon  in  area  after  ruptare,  per  centum  of  original  section Q  I 

PiHitionetmnture  "Mttvmmttk 

Character  of  broken  surface flaeailky 

Elongation  of  inch  seotioni "Jl^'.^lt 
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No.  9040. 
Marks,  »,^; 
Diameter,  ".320. 
SeotioDSI  area,  .08  square  inch. 


por^ch. 

fSuooeMlTe 
eloBgfttloii 
perlnoh. 

Permanent 
set. 

SnoceMlTO 

■ 

T»taL 

Fwmm 

pennanent  1             Semarka. 
■et.        1 

PMNMto. 

80 

400 

880 

1,200 

Cooo 

2.000. 
2,400 
<488 
2.580 
2.840 
2^720 
2,800 
2L880 
2.000 
8.040 
8^120 

Ssoo 

8.800 
8.620 

2^840 
4.000 
4.100 
4.820 
4.480 
4^840 

4^aoo 

4,880 
Sl20 
B.MO 

Pinmda, 
1,800 

^ooo 

10^000 
16,000 
20,000 
28,000 
88.000 
81.000 
82,000 

84.800 
8^000 

87.000 
88.800 

88.800 
40.000 
42.000 
44,000 
40,01.0 
48L00O 
80.000 
52,000 
64,000 
08,800 
88,000 
88,000 
08,000 
04,000 
•6,000 

Indk. 

0. 

.0001 
.0002 
.0008 
.0008 
.0007 
.0008 
.0008 
.0010 
0010 
.0011 
.0011 
.0012 
.0140 
.0180 
.0200 
.0217 
.0247 

I0820 
.0870 
.0410 
.0610 
.0685 

!on6 

.08 
.11 
.16 
.28 

0. 

.0001 
.0001 
.0001 
.0002 
.0002 
.0002 

0. 
.0001 

a 

.0001 
0. 

.0001 
.0128 
.0040 
.0020 
.0017 
'    .0030 
.0045 
.8028 
.0060 
.0070 
.0070 
.0075 
.0106 
.0106 
.0106 
.02 
.06 
.07 

IfUk. 

0. 
0. 
0. 
0. 
0. 
0. 

Jim*. 
0. 

Initial  load. 

Elaatio  limit 

TenaUe  atrengtk. 

Goiioral  atnnmarjf. 

TflMil«8treBgthperiqiiaielnohof  orictnalieetion ponndg  .  65,000 

iltailperMiiMWIiioliof  orlgtaiSaectkii do  ..    38.000 

"  I  per  iBeli  alter  rapinie inch..     0.87 

,  ...J  per  InohnBder  attain  atelaetio  limit do 0012 

KedneiioB  In  4lMieter  at  point  of  rapture do loa 

Bednetion  In  area  afterraptoxe.  per  oflBtun  of  original  lootifla 52.6 

Peettloaefniptnre ".40  from  nock 

"^ r«f  biekanauliMe ellky,  serrated 


.  --^ 


736  TESTS  OF   IRON,   STEKL,   AND   OTHEA  MATERIALS. 

Marks,  V?: 
Diameter,  ^^319. 
-   Sectional  area,  .08  square  inch. 


Applied  loadB. 

per  Inch. 

Sncoesaire 

PermAneDt 
set 

SncoeeeiTe 
•et. 

Inek. 

Total. 

^inX" 

elongmtion 
per  iDoh. 

Semerke. 

Pounds, 
80 
408 
880 

1,200 
1.600 
2,000 
2.400 
2,480 
2,560 
2,640 
2,720 

2,800 

2,880 
2,900 
8,010 
8,120 
3,200 
8,360 
8.630 
8.680 
8,840 
4.000 
4.160 
4.320 
4.480 
4,640 
4.800 
4.060 
6^120 
6,160 

PMiutt. 
1,080 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81.000 
32.000 
83.000 
34.  COO 

35,000| 

30,000 
37.000 
38.000 
39,000 
40  00) 
42,000 
44.000 
46,000 
48.000 
50,000 
52,000 
64,000 
56,000 

6a  000 

60,000 
82,000 
64.000 
84^600 

Inch. 

0. 

.0002 
.0004 
.0005 
.0007 
.0008 
.0010 
.0011 
.0011 
.0012 
.0012 
.0013 
.0166 
.OIFO 
.0189 
.0108 
.0218 
.0226 
.0276 
.0302 
.0340 
.0898 
.0466 
.0618 
.0586 
.0090 
.6644 
.10 
.12 
.10 
.26 

InelL 

0. 

.0002 
.0002 
.0001 
.0002 
.0001 
.0002 
.0001 

.0001 
0. 

.0001 
.0152 
.0016 
.0008 
.0008 
.0015 
.0018 
.0049 
.0027 
.0038 
.006!) 
.0067 
.0048 
.0082 
.0006 
.0154 
.0166 
.02 
.07 
.08 

Inek. 

0. 
0. 
0. 
0. 
0. 
0. 

iBltwlloed.                    1 

1 

jSlMticUniit                 1 

...a..  ...... 



............ 

1 

. 

1 

1 

1 

1 

1 

, 

Tenatte  etnogUi. 

1 

General  summary. 

Tensile  BtreDRth  per  eqnere  iooh  of  oriffinal Bection pooadt..  H-^ 

BiMtlcllmit  per  aqnare Inch  of  orislnjil  eeotion do  ...  35. W 

EloufSfttlon  per  iDcn  «ft«'r  rapture inch...     414 

Elnncetion  per  inch  nnd«;r  etrain  at  elMtic  limit do  ...    .Mil 

R'-dat'tion  Id  diameter  at  point  of  mptnre    do...     .40 

Reduction  In  area  after  ropta^,  per  oentom  of  original  aection 47S 

Poititionofiuptare ".85  froai  netk 

Character  of  broken  earfaee iiky.  serrated.    Opened  cracks  in  aCM 
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No.  3042. 
Marks,  »bT: 
Diameter,  ".503. 
Sectional  area,  .20  square  inch. 


.  Applidl  loMb. 

ElOBMtioll 

peruich. 

8ocoeMlve 
eloii{r»t1<m 
per  inch. 

Permanent 
set 

Bacoeasl^e 
aet 

lUmarks. 

Total. 

P&ttndM. 
200 
1      LOOO 

PerBooare 

Pimnds. 
1.000 
6.000 
10.000 
15,000 
20.000 
25.000 
80.000 
81.000 
32,000 
33,000 
8I|000 
85.000 
86.000 
87,000 
88;  000 
89.000 
40.000 
42,000 
44,000 
46.000 
48,000 
50,000 
52.000 
54.000 
56.000 
5a  000 
60,000 
62,000 
64,000 
64^180* 

IfUk. 

0. 
.080100 

Inch.      1      Inch. 

0.           ;  0. 

.000100     1     0. 

Inek, 
0. 

InitMlofid. 
ElMttoUnit 

T«nsite  flrength. 

1  iz 

.000806    '       .00(1200         U- 

.000450    1      .000150 
.000650          .000200 
. 000850         -  000200 

0. 
0. 
0. 

tz 
s:ss 

6»400 

6.600 

6.800 

7.000 

7,200 

7,400 

7.600 

7.800 

8,000 

8,400 

8.800 

0,200 

91600 

10.000 

10.400 

10,800 

11.200 

11.600 

12,000 

12,400 

12,800 

1    12,820 



.001000 

,001050 

.001100 

.001200 

.001400 

.006000 

.016600 

.017090 

.018400 

.018000 

.021500 

.025000 

.028800 

.038260 

.038000 

.048760 

.060750 

.068760 

.068000 

.08 

.006 

.12 

.18 

.205 

.000150 
.000050 
.000050 
.000100 
.000200 
004000 
;  010500 
.000550 
.' 001850 
.001500 
.001600 
.003500 
.003900 
.004850 
.004750 
.005750 
.007000 
.008000 
.000250 
.012 
.016 
.025 
.060 
.025 



1 

Omurml  ammmmrp, 

Tenaileatfcmgliiper  iqiMraiBoliofoiiabuilMotlOB poimcb..    64,100 

Khlic  limit  per  ■anare  toch  of  arigimJ  ■•ction do —    88,000 

BloBfptsSoB  per  incn  after  raptuse ioeb..    O.SS.'iO 

Xkmication  per  inch  under  atrain  at  elaatto  limit do  ...  .001200 

Bedoctioo  ia  diameter  at  point  of  niptore do  ...       .216 

BHliietion  in  area  after  raptare.  per  oentom  of  orlgfnalaeetioD 66.0 

Poaltiomofmptnre  P'.25  fiom  neck 

Gharaeter  of  broken  aorfKoe flneailkv 

Kloqgafelon  of  inch  sectlona ".47,".* 

H.  Ex.  16 47 


736  TESTS  OF   IBONf   STEKL,   AND   OTHER  MATBBIAU. 

Ka3041. 
Marks,  %^\ 
Diameter,  ''.319. 
•  Sectional  area,  .08  square  inch. 


Applied  loadB. 

ElonntSoii 
per  Inch. 

SnooeeaiTe 
elongmtlon 
per  Inch. 

Permsneot 
set. 

SacceMiTe 

Totol. 

Peraqiun 
inoh. 

permanent 
set. 

Bemuka. 

PtoufMb. 

80 

408 

800 

1.200 

1.600 

3,000 

2,400 

2,480 

2,560 

2,640 

2,720 

2.800 

2,880 
2,900 
8,0*0 
8,120 
3,200 
8,360 
81520 
8.680 
8,840 
4.000 
4,160 
4,820 
4,480 
4.640 
4,800 
4.060 
^120 
5,160 

PaundM, 
1.000 
5,000 
10.000 
15.000 
20,000 
2^00• 
80.000 
81,000 
32,000 
83,000 
34.  COO 

35,000| 

36,000 
87.000 

saooo 

39,000 
40  00) 
42,000 
44,000 
46,000 
48.000 
50.000 
52,000 
54,000 
56,000 
58.000 
60,000 
82,000 
84.000 
64,600 

0. 

.0002 
.0004 
.0005 

.0007 

.0008 

.0010 

.0011 

.0011 

.0012 

.0012 

.0013 

.0165 

.OlFO 

.0189 

.0108 

.0218 

.0226 

.6275 

.0302 

.0340 

.0388 

.0466 

.0518 

.0505 

.0690 

.0644 

.10 

.12 

.10 

.25 

Inek. 

•:«« 

.0002 
.0001 
.0002 
.0001 
.0002 

.cm 

.0001 
0. 
.0001 
.0152 
.0015 
.0009 
.0009 
.0015 
.0018 
.0049 
.0087 
.0038 
.006!) 
.0067 
.0048 
.0088 
.0095 
.0154 
.0156 
.02 
.07 
.06 

Jndk. 

0. 
0. 
0. 
0. 
0. 
0. 

IndL 

0. 

InitwllMd. 

1 
jSlaeticluDit             , 



1 



1 

1 

Tcmsfle  strength.         1 

1 

General  Bummary, 

Tensile  strength  per  sqnnre  inch  of  oriieinal  section poosdi..  H^ 

SlMtlo  limit  per  square  inch  or  orislnsTseotion do  ••  3&.M 

Elooiiatlon  per  inon  aft«>r  mptare todi...    ••* 

Slnnpation  per  inch  nnder  strain  at  elastic  limit 4o w) 

R-daction  in  diameter  at  point  of  mptnre    do..-    -f* 

Reduction  In  area  after  roptofe,  per  oentom  of  original  section *** 

Position  of  inptnre ".ISfnwWtt 

Character  of  broken  snrflMe siky.  serrated.    Opened  cneks  is  itea 


TESTS   OF   IBON,    ST£EL,    AND   OTHER   MATERIALS. 

Ingot  No.  5.— Lot  UTo.  i. 

No.  3044. 
Marks,  ^^\ 
Diameter,  ".319, 
Sectional  area,  .08  square  inch. 
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AppUed  loads. 

perVnob. 

8aoo6Mive 
elonratlon 
perlnclL 

wt 

SaooeuWe 
set. 

Benarks. 

T.U..  ^ar 

Pound$. 

80 

400 

800 

1,200 

1,008 

^000 

Poundt. 
1.000 
5,000 
10,000 
15,000 
20,000 

9A  fWlA 

Inch, 

0. 

.0001 
.0002 

.0004 
.0006 
.0008 

.0010 

.0010 

.0011 

.0011 

.0012 

.0158 

.0160 

.0172 

.0180 

.0180 

.0212 

.0253 

.0278 

.0317 

.0365 

.0410 

.0485 

.0680 

.0820 

.0740 

.0850 

.10 

.18 

.15 

Ineh. 

0. 

.0001 
.0001 
.0002 
.0002 
.0002 
.0002 

0. 
.0001 

0. 

.0001 
.0141 
.0007 
.0012 
.0008 
.0010 
.0028 
.0041 
.0025 
.0088 
.0038 
.0026 
.0875 
.0075 
.0000 
.0120 
.OUO 
.015 
.08 
.02 

JiuA. 

0. 

0. 

0. 

0. 

0. 

a 

Jims*. 
0. 

Initial  load. 
BlasttoUmit. 

2,400           ^M  '^An 

2,480 

a;  500 

2,640 
2,720 
2,800 
2,880 
2,080 
3!  040 

81,000 
82,000 
38,000 
84,000 
85^000 
80,000 
87,000 
88,000 
88,000 
40,000 
42,000 
44,000 
48^000 
48,000 
60.000 
82,000 
54,000 
58.000 
58,000 
80.000 
82,000 
84,000 
86^000 

8,120 
3,200 
3,380 
8,620 
8.880 
^840 
4^000 
4.180 

4»8ao 

4.480 
4,640 
4,800 
4»860 
5,120 
8,*S0O 

General  §ymmary. 

Tensile  atrenictli  per  square  inch  of  original  section pounds..  OS^OOO 

Elastie  limit  per  snnare  inch  of  original  section do  —  34, 000 

JSIonf^tion  per  incn  after  roptare inch..     0.17 

Elongation  perinch  iinder  strain  at  elastic  limit do 0011 

Rednction  in  diameter  at  point  of  rapture do 040 

Itedaotion  in  area  after  rnpture,  per  centamof  original  section 28.4 

Position  of  nptara ".2  from  neck 

CbaraelorofbrolMBiiirllMO oiUqr,  Mrratsd.    Opened  oraeks  in  stem 


738  TB8T8   OF   IRONy    8T££Ly    AND   OTUSB   MATEBIAL8. 

No.  3043. 
Marks,  1^4 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 


1 

BloDgation 
per  inch. 

SttcoeniTe 
eloogatloii 
XKffjnoh. 

Permanont 
aet. 

SnooMsiTd 
permaaeiit 

Mt. 

^•^-      '^'^InX" 

Pwndt. 

200 

1,000 

8,000 

3,000 

4.000 

6.000 

0,000 

0.800 

0,400 

0,600 

6,800 

7,000 

7,200 

7.400 

7,600 

7.800 

8.000 

8.400 

8.800 

0.200 

8,000 

10,000 

10.400 

10,800 

11,200 

11,600 

12,000 

12.400 

12,800 

12,800 

t     ' 
Poundt.    1      Ineh, 
1,000    ;    0. 
5, 000    1       - OOOISO 

Ineh. 
0. 

.000160 
.000160 
.0C0200 
.000150 
.000200 
.000150 
.000050 
.000050 
.000050 

ioooioo 

.000160 
.005850 
.000760 
.001600 
.001800 
.001700 

003650 
;004560 
.005860 
.005450 
.006250 
.008750 
.008500 
.011600 
.0105 
.0250 
.0650 
.0600 

Ituh. 
0. 
0. 
0. 

a 

0. 
0. 

Ineh. 
0. 

( 
InltijJliMML                  1 

10,000 
16,000 
20,000 
26.000 
80,000 
81,000 
32.000 
88,000 
34,000 
35^000 
80,000 
87,000 
38.000 
•      30.000 
40.000 
42.000 
44,000 
40^000 
48,000 
60,000 
62,000 
64.000 
66.000 
68.000 
60.000 
02,000 
04,000 
01,450 

000300 
.000500 
.000050 

.000850 

.001000 

.001000 

.001100 

.001150 

.001260 

.001400 

.007250 

.017000 

.018500 

.010000 

.021500 

.024700 

.028260 

.032800 

.038050 

.043500 

.049750 

.058500 

.067000 

.078500 

.0950 

.1800 

.1850 

.2350 





1 

HlMilii}  IhiFi 

# 

, 

1 

1 

Chneral  mimmarff. 

Tensile  strength  per  squsre  inch  of  original  aeetton peods..  K^ 

Blastic  limit  per  sqaare  inch  of  original  section .4o....  tM* 

Blonjsation  per  inch  after  roptoxe ineh..  IM* 

Bloogatlon  per  inch  under  stnda  at  elastic  limit ds M19I 

ReduetioD  in  diameter  at  point  of  mptnre ds....     *«* 

Bednotion  in  area  after  rapture,  percentnmof  original  seotioB ^ 

Position  of  rupture *"'*'^**5SJ 

Character  of  hroken  surface '■•*5 

Blongation  of  inch  sections * ".iT.'Ji 


T£gT8  OF  IBON,  STEEL,  AND  OTHER   UATEBIALS. 
No.30i6. 
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Diameter,  ".505. 

Sectional  aiea,  .20  square  inch. 


Applied  loads. 

ChuicMaalio 

aet 

SnooeaaiTe 

Bcnarka. 

ToIbL 

^•L-SKT 

JUOmg^KUMA 

perCSr 

PitMUlff. 

200 
1,000 

ts: 

6,000 
6,206 

6^606 

0^860 

7^000 

7,888 

7400 

7,600 

7860 

8,000 

^400 

8,860 

9,206 

8,600 

10,000 

10,400 

10.800 

11,200 

11,600 

IZOOO 

12,400 

12,860 

18,200 

18,870 

8,000 
10,000 
15,060 
20,000 
25,000 
80,000 
.81,000 
82,000 
88,006 
HOOO 
85,000 
86,000 
87,000 
88,000 
88.000 
46,000 
42,000 
44,000 
46,000 
48^000 
50.000 
62,0CO 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
00^830 

InOL 

a 

.000150 
:000800 

.000450 
!o06050 
0008M 
! 001060 
.001100 
.003400 
.004550 
.006100 
.007750 
.012750 
.014500 
.015500 
.016500 
.017B00 
.021000 
.024500 
.028600 
.033260 
.037250 
.042750 
.048500 
.050000 
.063750 
.074000 
.00 
.11 
.15 
.21 

Xnoa. 

a 

.000150 
.000150 
.060166 
.000200 
.000200 
.000200 
.000050 
.002300 
.OOll&O 
.001550 
.001666  - 
.005000 
.001750 
.OOICOO 
.001000 
.001400 
.008100 
.003500 
004000 
! 004750 
.004000 
.005500 
.005750 
.007500 
.007750 
.010250 
.016 
.02 
.04 
.06 

0. 
0. 
0. 
0. 

a 

0. 

IndL 
0. 

Initial  laAd. 
BlaattallBiil 

TaaaUAatzwgth. 

. 

0«Mral  tummainf, 

Tanaile  atrencth  per  aqnare  inch  of  original  aaotioD poanda..  68,856 

XlMtiolimii  per  square  inch  of  original  aaotion do  ...  81,000 

Sloagacion  per  inon  after  mpture inoli..     0.86 

Xloogatioo  per  inch  under  strain  at  elaatio  Umit do 0011 

Badnedon  in  diameter  at  point  of  mptnre do 105 

&ednotian  in  area  after  rnptnre,  per  centum  of  original  aeotion 62.2 

PeeitiflBofrQplare rMSfkomneck 

Cbaraclar  of  broken  eorfliee flneailky 

Bkmgationofinoli  aeotlona * ".28^  ".4^ 


740  TE8T8   or   IRON,    8TKEL,    AND   OTii£R    MATERIAIA 


Murks,  ?ncJ 

Diameter,  '^319. 

Sectional  area,  .03  square  inch. 


No«  3045. 


peruieh. 

SaooeMlve 
•kwntion 
per  Inch. 

set. 

SnoMMWe 

i 

ToUO. 

Peraqnare 

pemMBeot 
set 

RMUuka. 

:  P&unds. 
400 

1,000 

Sooo 

10,000 
15^  COO 
20,000 
25,000 
30,000 
31,000 
32,000 
83.000 
31.000 
85^000 
36,000 
87.606 
38,000 
39.000 
40,000 
42,000 
44,000 
46.000 
48.000 
50.000 
62,000 
64,000 
56.000 
68.000 
60.000 
r2,000 
63,875 

IndL 
0. 

.0001 
.0002 
.0001 
.0006 
.0007 
.0009 
.0010 
.0010 
.0011 
.••145 
.0166 
.0166 
.0178 
.0190 
.0205 
.0230 
.0270 
.0310 
.0350 
.0390 
.0460 
.0531 
.0610 
.0602 
.0640 
.10 
.13 
.23 

IndL 

.0001 
.0001 
.0002 
.0002 
.0001 
.0002 
.0001 
0. 

.0001 
.0134 
.0010 
.0010 
.0013 
.0012 
.0016 
.0026 
.0040 
.0040 
.0040 
.0040 
.0070 
.0071 
.0079 
.00d8 
.0148 
.016 
.08 
.00 

IndL 

0. 
0. 
0. 
0. 

IndL 
0. 

Initial  load. 

800 

,      1,200 
1  600 

1 

2.000 
2.400 

I     2.4eo 

'      2.660 

2  640 

IQaiitie  liait 

2,720 

1      2.800 
1      2.880 

2.960 

;      8. 010 

3.120 

3.200 

3.360 

3,620 

3,6fO 

3.840 

i.000 

4.160 

4,320 

4.480 

4,640 

4,800 

1 

1      4.960 

6^110 

1 

Oeneral  $mmmary. 

TeDtila  Btmigth  per  aqnare  inoh  uf  oriffimd  oeetfon pondi..  01^ 

ElMtio  limit  per  Miiare  Inch  of  original  section do  ...  33,M 

Elongation  per  incli  after  raptaro laA..     4lt 

Elongation  per  inch  onder  atrain  at  elastic  limit da Mil 

Bedaotion  in  diameter  at  point  of  mptore da....     ;2* 

Redaction  In  area  after  mptnre,  per  oentnm  of  0Tl|dlnal  aeeiion ^f 

Position  of  rupture "JSfteaiBeck 

Character  of  broken  Burflwe tilkj,  serrated.    OpcBsdeneksisrtca 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3048. 
Marks,  V^ 
Diameter,  ^'.319. 
Seetional  area,  .08  sqaare  inch. 
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perlooh. 

eloDgfttion 
per  inch. 

Pennanent 
aet 

SaooeasiTo 
aet. 

Bemarka. 

TtttaL 

PerMnare 
Inok. 

Ptowult. 
80 
400 
800 

1,200 
1.680 
2^000 
2^400 
i^480 
8^560 

5720 
£800 

2^060 
SOM 
!l80 
S2OO 
8.860 
$620 
^680 
8^84A 
<060 
4^160 
<888 
4^488 
4^640 
4^880 
4.860 
M20 

Ptmndt, 

1.000 

10.000 
1&,000 

i^  ooii 

30,  OW 
31.000 
3^J,000 
33^000 
34.(1*0 
35,  Oi-O 
30.000 
37.  Ofli) 
3H.  OEJO 

39.  ODO 

40.  Ol)0 

II;,  000 
44,  «:nfO 
4fi,  OCttj 
«8,  l)i><> 
50,000 
52,000 
H60t> 
56,000 
68,000 
60,000 
62,000 
64,000 
M,ia5 

Inch. 

0. 

.0001 
.0008 
.0003 
.0007 
.0000 
.0010 
.0011 
.0011 
.0112 
.0156 
.0162 
.0170 
.0180 
.0108 
.0212 
.0231 
.0278 
.0317 
.0857 
.0305 
.0460 
.0631 
.0610 
.0735 
.0850 
.10 
.12 
.10 
.28 

a 

.0001 
.0002 
.0002 
.0002 
.0002 
.0001 
.0001 
0. 
.0001 
.0144 
.0006 
.0006 
.0010 
.0018 
.0014 
.0010 
.0047 
.0030 
.0040 
.0038 
.0065 
.0071 
.0070 
.0125- 
.0116 
.015 
.02 
.07 
.04 

JfMk. 

0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elaatlo  limit. 

General  euwMuarjf. 

TaBalleatraigfhperaqiiarefnohoforijcinalseoiion p<nuida..  64.125 

Baatlo  limli  par  aqoare  inch  of  original  aeotion do  ...  88.000 

HloBffatlon  per  Inbii  after  mptnre incb..     0.82 

XloBgatioB  per  inch  nnder  airain  at  elastlo  limit do 0012 

Badnotion  in  diameter  at  point  of  mptore do 060 

Bednetion  in  araaaftermpt«ire.peroentam  of  oriicinal  section —     8&0 

Poaitkm  of  mptme ".50  from  neck 

Oharaeter  of  broken  anrfiMe ailky,  aerrated.    Opened  oraoka  in  stem 
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TESTS  OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  3048. 
Marks,  |^; 
Diameter,  ".319. 
Sectional  area,  .08  square  inch. 


Applied  loads. 

^s?gr 

8aooeMlT« 
perineh. 

PMUMMlIt 

set 

SttcoeeslTe 
ptuojueat 

T<M. 

Persoaare 

Renurks. 

1 

Pounds. 
80 
400 
800 
1.200 
1.600 
2,000 
2.400 
2.480 
2,560 
^640 
2.720 
2,800 
2.880 
2,960 
8.040 
8,120 
8.200 
8,360 
8.520 
8.080 
8,840 
4,000 
4,160 
4,320 
4,480 
4,640 
4,800 
4,060 
6.120 
6,240 

Poundt, 

1,000 
6^000 
10,000 
1%000 
20,000 
25,000 
80,000 
81,000 
82,000 

wlooo 

34,000 
35.000 
86,000 
87.000 
88.000 
89,000 
40,000 
42,000 
44,000 
46.000 
48.000 
50.000 
62.000 
54.000 
56,000 
68.000 
60,000 
68.000 
64,000 
66^600 

IndL 

0. 

.0001 
.0002 
.0004 
.0006 
.0007 
.0009 
.0014 
.0040 
.0060 
.0110 
.0130 
.0142 
.0158 
.0175 
.0188 
.0208 
.0240 
.0270 
.0315 
.0865 
.0420 
.0480 
.0540 
.0645 
.0750 
.00 
.11 
.12 
.28 

TndL 

.0001 

.0002 

.0001 

.0002 

.0002 

.0005 

.0026 

.0020 

.0050 

.0020 

.0012 

.0016 

.0017 

.0018 

.0016 

.0087 

.0030 

.0046 

.0040 

.0065 

.0060 

.0060 

.0105 

.0106 

.015 

.02 

.01 

.11 

JimJL 
0. 

0. 

Initial  liMd.                   1 

1 

t 

Blaatio  limit. 

} 

1 

" 

TensQe  stzength  per  square  inch  of  original  seotlMi.. 

Xlastio  limit  per  sqnare  inch  of  originarsectton do...  U^W. 

Blongatlon  per  incli  after  mptare. liaQh..     1.81 

Xlongation  per  inch  ander  strain  at  elastic  limit do QQ0O 

Redaction  in  diameter  at  point  of  mptare.... do IGI 

XedncUon  in  area  after  rapture,  per  centam  of  original  seotion 3&8 

Position  of  rapture ".50  I^MBiiirclK 

Character  of  broken  surfiMe silky,  serrated.  Opened  eraeka  in  ilsm 


TSSTS  OP   IBON,  8TEKL,  AND   OTHER  MATERIILS. 
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No.  8060. 

Marks,  »B^» 

Diameter,  ".505. 

Sectional  area,  .20  sqnare  inch. 


Ap]ili«dloada. 

KkniflittaB 
perlsoh. 

8iiommIv9 
eloantlM 
per^ST 

Mi. 

SOMtMlf* 

Kemarks. 

• 

Totel. 

PerMnare 
iaok. 

»*rr» 

PmmdM. 
200 
1,000 
2.000 
8,000 
4,000 
5.000 
0,000 
0,200 
0,400 
O.O0O 
0,800 
7,000 
7,200 
7,400 
7,  COO 
7,800 
8,000 
8.400 
8^800 
8,200 
8,800 
10^000 
10,400 
10,800 
11,200 
11,000 
12,000 
12.400 
12,800 
18^010 

Potmdf, 
1.000 
6,000 
10,000 
UOOO 
20,000 
25,000 
80.000 
81,000 
82,000 
83^000 
84,000 
85,000 
80,000 
87,000 
38.000 
88,000 
40.000 
42,000 
44,000 
40.000 
48^000 
60.000 
62.000 
64.000 
60,000 
68,000 
80,000 
82.000 
04.000 
06^000 

IndL 

a 

.000100 
.000260 
.000400 
.000000 
OOiMiO 
: OOlOOO 
.OOIJMO 
.001100 
.001160 
.001200 
.010750 
.014900 
.010260 
.017500 
.019000 
.020750 
.024500 
.025850 

;087S00 
.042250 
.048500 

.'008760 

.078000 

.08 

.11 

.15 

.22 

Inch. 

a 

.000100 
.000160 
.000160 

I0OO20O 
.000200 
•  000060 

!oooo8e 

!000660 

.003750 
.001700 
.001280 
.001500 
.001760 
.008760 
.001860 
.000160 

!004760 
000860 

!S07600 

.007760 

.012260 

.014 

.02 

.04 

.07 

JndL 
Ol 
0. 
Ol 
Ol 

a 

Ol 

0. 

InltUaioAd. 

1 

XlMtio  limit 
Tensile  ttxvngUi. 

Q^meral  imrnwutry, 

TeiiaOestreBgtliperM|iiaireiDohoforigi«olMOtiiiii poondi..  06,060 

BlaerioUniiiperMiMreiiiGhof  oiiginuteotlon 4o....  84,080 

SlaogaUoD  per  inch  after  ruptnre , Inoh..     0.80 

Slongetlon  per  inob  under  strain  »(  elMtio  Umil do 0012 

Bedvcilon  in  diameter  etpoini  of  Tvptvre do 185 

KedaeUon  in  area  after  mptwe,  per  ocQtiun  of  orlginnlMotioii 08.2 

Poeliioiiofroptiixe ; .\, .ZlTT. l".08fi»mneck 

Gbanoter  of  broken  oorfbeo %«— i^.,. ..inoaUky 

Xlongationofinobaeetloae ^ ".60*,  ".22 


746  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3051. 
Marks,  1^' 
Diameter,  ^^505 
Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

per  inch. 

SacoeeslTe 
elongation 
per  inch. 

Penaaaent 
aet 

SoooeaaiTe 

pennaBeni 

aet. 

.--. 

TotiL 

"^ar 

PiMmdf. 
MO 
1.000 
S^OOO 
8,060 
4^000 

Sooo 

6,000 
6^900 
6,400 
6,600 
6^800 
7,000 
7.200 
7,400 
7,600 
7,800 
8.000 
8,400 
8,800 
0,200 
0.600 
10,000 
10,400 
10,800 
11.200 
11.600 
12,000 
12,400 
12,800 
12,010 
1 

Ptnmda. 
1,000 
5.000 
10.000 
15,000 
20.000 
25,000 
80.000 
81,000 
32,000 
83,000 
31,000 
85.000 
36.000 
87.000 
38,000 
80.000 
40.000 
43,000 
44,000 
46.000 
48,000 
50,000 
62,000 
54.000 
56.000 
68.000 
60,600 
63.000 
6&.000 
64.550 

Inch. 
0. 

.000100 
.000850 
.000450 
.000600 
.000800 
.001000 
.OOIOjO 
.001050 
.001100 
.001150 
.015250 
.016000 
.017000 
.017750 
.018750 
.021500 
.025250 
.029260 
.033750 
.038500 
.043750 
.050500 
.058000 
.067000 
.077750 
.00 
.11 
.16 
.21 

Inch, 

0. 

.000100 
.000160 
.000200 
.000150 
.000:N)0 
.000200 
.000050 

0. 
006050 

[oooooo 

.014100 

.00U760 

.001000 

.000750 

.001000 

.002750 

.003750 

.004000 

.004500 

.004750 

.005250 

.  006750 

.007500 

.009000 

!  010750 

.012250 

.02 

.05 

.05 

Jim*. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

1 

Skatle  UmlL 
TanaUeatMglh. 



Gi^eral  iummarjf. 

Tensile  etren^tli  per  aqaara  inch  of  original  aeotion  poonda..    64,5H 

Klaatio  limit  per  aqnare  inch  of  original  section do —   94|0M 

Elongation  per  inon  after  niptare inch..      611 

Elongation  per  iooh  nnder  strain  at  clastic  limit do Mil* 

Redaction  in  diameter  at  point  of  raptare da Iff 

Redaction  in  area  after  roptare.  per  centum  of  original  aeotfloB ttS 

Position  of  mptore VMtnmwKk 

Cliaraoter  of  broken  aarfaee « flaealUf 

Elongation  of  inch  sections ".«»•,  ".B 


TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 

INOOT  No.  6.^Lot  No.  3. 

No.  3100. 
Marks,  ?j^* 
Diameter,  ".320. 
Sectioual  area,  .08  square  inch. 
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Applied  load*. 

EIoDfcation 
per  inch. 

SaceesBiTe 
elonffation 
perlnch. 

Inch. 

0. 

.0001 
.0002 
.0001 
.0001 
.0002 
.0002 
.0001 

0. 
.0001 

0. 
.0001 

0. 

0. 
.0278 
.0020 
.0021 
.0044 
.0076 
.0060 
.0090 
.0000 
.0127 
.0188 
.0150 
.06 

Permanent 
aet. 

SucceaaiTO 

permanent 

aet 

Remarka. 

Total. 

Per  aqnare 
inok. 

Pownds. 

80 

400 

80O 

1,200 

1^600 

2,000 

S400 

2,800 

2.880 

2.960 

8,040 

8,120 

8,200 

^286 

Sooo 

8,620 
8,680 
8,840 
4,000 
4,160 
4^820 
4,480 
4,640 
4,800 
4^060 
5,120 
6,160 

Powndt. 
1,000 
6.000 
10.000 
15,000 
20.000 
25,000 
30,000 
85^000 
86^000 
87,000 
38,000 
88.000 
40,000 
41  000 
42,000 
44.000 
46,000 
48,000 
50,000 
6i.000 
64,000 
56.000 
58,000 
60.000 
62,000 
64,000 
64,600 

Inch. 

0. 

.0001 
.0003 
.0004 
.0005 
.0007 
.0000 
.0010 
.0010 
.0011 
.0011 
.0012 
.0012 
.0012 
.0290 
.0810 
.0381 
.0875 
.0450 
.0510 
.0600 
.0600 
.0817 
.0060 
.11 
.17 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

Inch. 
0. 

IniUal  load. 
Elaatio  limit. 
Tensile  strength. 

GeMral  8utnmary, 

Tenaileatittngth  per  aqnare  inch  of  original  aeotion ponnda  .  04,500 

IClArttle  limit  per  aqnare  Inch  of  origins  aection do...    41,otO 

Sloogation  per  inch  after  mptnre inch..      0.32 

Elongation  perlnch  ni^der  atrain  at  elaatio  limit do  ...    .0012 

Redaction  in  diameter  at  point  of  raptnre do 100 

Rednctlon  in  are*  after  mptnre,  peroentam  of  original  aection 52.6 

Poaitlon  of  rapture '^25fiK»mneck 

Character  of  broken  anrfaoe ailky.  aerrated 


746  TESTS   OF   IRON,  STEEL,  AND   OTHER   >IAT£BIAL8. 

No.  3051. 
Marks,  |1^* 
Diameter,  '^505 
Sectional  area,  .20  sqaare  inch. 


Applied  loiids. 

per inch. 

SocoeeelTe 
elonffAttoB 
per  iDoh. 

PenaaiMiit 
aei. 

8aooeMlT« 

penwaeni 

•et. 

1 

TotiL 

'^\:sr 

PiMmdf. 
900 
1,000 
9^000 
8,000 
4,000 

£ooo 

6,000 
6,900 
6,400 
6,600 

iKsoo 

7,000 
7.900 
7,400 
7;60O 
7,800 
8,000 
8.400 
8.800 
0,200 
0.600 
10.000 
10,400 
10,800 
11.200 
11.600 
12,000 
12,400 
U800 
12,010 

1,000 
5,000 
10.000 
15,000 
90,000 
25,000 
80.000 
31,000 
32,000 
83,000 
81,000 
85.000 
36.000 
87.000 
38.000 
30^000 
40,000 
43,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54.000 
56.000 
68,000 
60,000 
63,000 
6&.000 
64,550 

Inch. 
0. 

.000100 
.000850 
.000450 
.000600 
.000800 
.001000 
.OOIOJO 
.001050 
.001100 
.001150 
.015250 
.016000 
.017000 
.017750 
.018750 
.021500 
.025250 
.029250 
.033750 
.038500 
.043750 
.050500 
.058000 
.067000 
.077750 
.00 
.11 
.16 
.21 

Inek, 

Ol 

.000100 
.000160 
.000900 
.000160 
.000:!00 
.000200 
.000050 

0. 

.000050 
000060 
!  014100 
.O0U75O 
.001000 
.000750 
.001000 
.002760 
.003750 
.004000 
.004600 
.004750 
.005350 
.006750 
.007500 
.009000 
.010750 
.012250 
.02 
.05 
.06 

Inch, 
0. 
Ol 
0. 
0. 
0. 
0. 

Inch. 
0. 

InitbllMd. 

I 

KiMtiellBiL 

. 

Tensile  strength  per  aqaaro  inch  of  original  sectioii  pooirfi..  MiH* 

Klnstio limit  per  square  inch  of  originslseotUm 4s....  KfJ 

Blongatlon  per  Inch  after  niptare • ....laA..    4" 

Elongation  per  ineh  ander  strain  at  clasdo  limit 4s HUJ 

Rednotion  in  diameter  at  point  of  rapture .4s ^ 

Rednotlon  in  area  after  rnptore,  per  oentum  of  original  seetioo ft* 

Position  of  rnptore .VMtmwd 

Ohara«ter  of  broken  sarfaee « , IbihiJ 

Klongatioaofinohseotions • ".Wi'M 


TESTS    OF    mo^j  STEEL,  AMD   OTHER   MATERIALS. 
No.  3102. 
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Marks, 

3W, 
17  L, 

Diameter,  ''.505. 

Sectional  area^ 

.20  square  inch. 

^^g.r 

Saocemive 
olonmtion 
pcrlnch. 

Total. 

Per  Moare 
inch. 

Pounds. 

Founds. 

Inek. 

Inch. 

200 

1,000 

0. 

0. 

J,  000 

5,000 

.000100 

.000100 

a.  000 

10,000 

.000260 

.000150 

3,000 

15,000 

.000460 

.000150 

4.000 

20,0C0 

.  000550 

.000169 

S.O0O 

25,000 

.000760 

.000300 

0.000 

90.000 

.000960 

.000200 

0,200 

31,000 

.001000 

.000060 

0,400 

32.000 

.001000 

0. 

6.600 

83,000 

.001060 

000060 

6.800 

34,000 

.001050 

0. 

7,000 

85,000 

.001100 

.000060 

7.20O 

36,000 

.001100 

0. 

7.400 

37,0()p 

.001150 

.000050 

7,600 

38,000 

.001200 

.000060 

7.800 

8»,0U0 

.018760 

.017650 

8,000 

40,000 

.020500 

.001750 

8.400 

42,000 

.023260 

.008750 

8,800 

44,000 

.029000 

.005750 

0,2C0 

46.000 

.030969 

.001250 

9,600 

48,000 

.034760 

.004509 

10,000 

50.000 

.040050 

.OOSSCO 

10.400 

52,000 

040000 

.003960 

10.800 

64,000 

.062500 

.006600 

11,200 

66.000 

.061000 

006509 

11,600 

58.000 

.071850 

.910260 

lAOOO 

60,000 

.0650 

.018760 

12,400 

62,000 

.1000 

.0150 

121800 

64,000 

.1200 

.0200 

13»170 

66,860 

.2450 

.1260 

*•  set. 


0. 
0. 
0. 
0. 
0. 
0. 

a 


Ineh. 


Benwrka. 


Initial  load. 


Blaatlc  limit. 


Tenalle  strength. 


General  summarjf, 

Tenailo  atrengtb  per  aqoare  inch  of  original  section pounda..    66,860 

■lastieliniU  per  aqnaire  inch  of  original  section do...     88,990 

Xhmgatlon  per  incn after  mptnre inch..    9.8769 

Slongation  per  inch  nnder  strain  at  daatie  limit do  ...  .091299 

Redaction  in  diameter  ar  point  of  mpture do 2l5 

Kedoction  in  area  after  mptore,  per  centnm  of  original  section 619 

Position  of  inptnre ".96  from  nook 

Chnraom*  of  broken  sarlkoe    « llnesilkj 

BlrnigationofinehsectioDS ".52*,  ".n 


750  T£8T8   OF  IBON,  STEEL,  AND   OTHEB   MATERIALS. 

No.  3006. 

Marks,  |w. 

Diameter,  ".320. 

Sectioual  area,  .08  square  inch. 


Applied  load«. 

^•s^ 

elongation 
per  inch. 

Pemuuwnt 
■ets 

SaooeMiTe 

Rmi.nrkB. 

Total. 

Per  Miaare 
inch. 

Ponndt. 

80 

400 

800 

Foundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
;        25.000 
29.000 
80,000 
31,U00 
32.000 
83,000 
3&,000 
35.000 
36,000 
87,000    . 
88.000    ! 
89.000    , 
40.000 
42,000    1 
4t,000    1 
46,000 
48.000    ! 
50,000 
52,000 
64.000    1 
56.000    1 
58,000    ; 
60.000 
62,000 
64,000    i 
65.125    i 

Inch. 
0. 

.0001 
.0008 
.0005 
.0007 
.0008 
.0009 
.0015 
,0020 
.0026 
.0100 
.0136 
.0150 
.0168 
.0176 
.0190 
.0201 
.0217 
.0240 
.0288 
.0317 
.0368 
.0450 
.0520 
.0575 
.0677 
.0800 
.0950 
.1060 
.15 
.22 

Inch. 

0. 

.0001 
.0002 
.0002 

Inch. 
0. 
0. 
0. 

A. 

Inch, 
0. 

Initial  load. 

1  200 

1  COO 

.0002            0. 

1 

2.000 

.0001 
.0001 

1 

2,320 

1      2.400 

2, 480 

iSlMitic  limit. 

.0006 

.0005 

.0006 

.0074 

.0036 

.0014 

.0012 

.0013 

.0015 

.0011 

.0016 

.0023 

.0043 

.0034 

.0051 

.0082 

.0070 

.0055 

.0102 

.0123 

.0150 

.0100 

.045 

.07 

.0006 

.0006 

1      2,500 
*J,  oto 

2,720 

2,800 

2.880 
2.960 
3,010 
8.120 
3.200 
3,860 
3.520 
3.680 
8.840 
4,000 
4.160 
4.820 
4,480 
4.640 
4.800 
4.960 
5,120 
5.210 

Teoaile  sttencth. 

• 

General  eummary. 


Tendle  etrcngth  per  aquare  inch  of  original  eection  , 

Elastic  limit  per  aqnare  inch  of  original  section 

Slongstion  per  incn  after  laptare 


EloD^ation  per  inch  under  strain  at  elastic  limit do.. 

Redaction  in  diameter  at  point  of  mpture do.. 

Kediiction  in  area  after  rupture,  per  centum  of  original  section. 

Position  of  niptnre "Mfi 

Character  of  broken  8arfhK»e. « silky,  serrated.    Opened  cracks  la  surfaoa 


.      0.18 


of  Bt«B 


TSflTS   OF 


Marks,  |¥; 
Diamater,  ''.320< 


IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  3097. 
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Diamater,  ''.320. 

Sectional  area,  .08  square  inch. 


Applied  Ioiid». 

Blovn^n 
perfBoh. 

BaeoeMlTe 

eloontlon 

perlnch. 

Permuent 

Mt. 

SaO06MlT6 

peiujjueut 

BeoMrkt. 

ToUl. 

""^.X*" 

FawuU, 
89 

400 

1,000 
ft  Afln 

Ineh, 

0. 

.0001 
.0002 
.0008 
.0006 
.0008 
.0009 
.0010 
.0929 
.0941 
.0080 
.0101 
.0180 
.0170 
.9192 
.9212 
.0240 
.0270 
.0280 
.0889 
.0400 
.0452 
.0628 
.0886 
.0721 
.0876 
.19 
.116 
.20 

Inch, 

a 

.0001 

.0001 

.0001 

.0002 

.0008 

.0091 

.0001 

.0019 

.0012 

.0089 

.0024 

.0029 

.0040 

.0922 

.0020 

.0028 

.0030 

.0020 

.0070 

.0040 

.9062 

.0074 

.0079 

.0118 

.0154 

.0125 

.016 

.086 

Inch, 

0. 

0. 

0. 

0. 
0. 
0. 
0. 

Inek. 
0. 

Initial  loud. 
BLmUo  limit. 

800    i        lOioOO 
1,200            1S.00O 

1,900 
2,000 

20.000 
25.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85.000 
80,000 
37,000 
38,009 

90  Alio 

2,409 

2,480 

2,589 
2.810 

•A  720 

2.800 
2.880 
3,980 

3,040 

».120 

3. 280    1        40. 000 

3,880    '        42,009 

3,629            44,900 

a,880    >  .     48,000 
S.  819    '       48, 900 

4,000    1        60.000 
4, 180            S**  OiM 

4,820 

64  00O 
68.000 
68,000 
80,000 
82,000 
84,000 
84,376 

4,480 

4,840 

4.800 

4,980 
5,120 

M60 

General  sumnuurif, 

TAiiaile  Btrmicth  per  aqoAre  inch  of  orlsioAl  Motion poande 

Bieetio  limit  per  Mnare  inch  of  oiiginM  Motion • do 

XloBgntion  per  incB  alter  mptoie inch 

Klonyition  )H9r  Inch  aoder  Rtrain  at  elMtio  limit do  . 

Bedttotlon  in  diameter  at  point  of  rapture do.. 

Bedoetion  in  area  after  rapture,  per  centum  of  original  aeotion 28. 4 

Poaitkm  of  rapture at  middle  of  stem 

Charaeterof  broken  aorface  ....4 « aUkj,  aerrated.    Opened  craokain  aurraceof  atom 


94,876 

81,009 

0.81 

.0010 

050 
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TESTS  OF   IBON,  8T^SL,  ARD   OTHES   MATERIALS. 


No.  3006. 

Marks,  Vii 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 


Applied  kMdB. 

SloagAtkn 
peTLioli. 

8ll006MiTe 

perraSr 

PWIMIIAIlt 
Mt. 

Snoc#Mivv 

BeMtla. 

ToUl. 

"^TiSr* 

permaiiciit 

Poundg. 
200 
1.006 
2,000 
3.000 
4  000 

FmmmI*. 
1,006 
5,000 
10.000 
15.000 
20.000 
25.000 
80,000 
81,000 
32.000 
33.000 
84,000 
35.000 
80,000 
37,000 
38,000 
36,000 
40,000 
42,000 
44,006 
40.000 
48.000 
50.000 
52,000 
54,000 
56.000 
68;  000 
60.000 
02,000 
04,000 
66.406 

IndL 
0. 

.600150 
.000300 

!000Q66 

,006866 
.601000 
.001086 
.601100 
.001100 
.001156 
.001156 
.001200 
.001006 
.018500 
.018656 
.6211366 
.628256 
.028766 
.080760 
085500 
'.041000 
.046706 
.663766 
.061266 
.068766 
.0656 
.1000 
.1260 
.2150 

Inek. 

a 

.000150 
.000150 
.000150 
.000206 
.000206 
.000156 
.000056 

o! 

.000630 

o! 

;  016866 
.061666 

.008506 

.004006 

.604756 

.006616 

.065766 

.007000 

.007506 

.007506 

.616866 

.6166 

.0260 

.0600 

Inch. 

0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

laiUallMd.                   1 

5.000 

0. 
0. 

0,000 
6.S00 

........  .. 

:: 

1 

0.400 
6.600 
8.800 
7.000 

1 

1 

1 

7,200 
7,400 
7,000 
0,800 
8,000 
8,400 
8,880 
8.200 

1 

1 

1 

0,600 
10.000 

10,400 
10,800 
11.200 
11,600 
12,000 
12,400 
11800 

18,000 





TMiilefttmieth  per  aquAn  inch  of  oricliMl  Motion 

BlMtie  limit  per  ■qoftre  inch  of  oiigimftl  section :..4o....   M^OIO 

EkMifratSon  per  inch  alter  niptare Ineh..    0.880 

Slongatlon  per  inob  onder  stmln  at  elMtio  limit do 08U8I 

Bf4ttotioB  in  diameter  at  point  of  mptare do 215 

Bedaction  in  area  after  mptore,  per  oeotnm  of  original  Mctten 088 

PoaiUonofraptnre ^ I'MOftemaeek 

Charaeter  of  oroken  eorflMe flneiAkT 

Rloagatlon  of  inch  sections ".27,*Jr 


TESTS   OF  lEON,  STEEL,  AND   OTHER   MATERIALS. 
No.  3099. 
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Marks,  »B^' 

T.  ".505. 


Diameter,  ".505. 

Sectional  area,  .20  sqnare  inch. 


Applied  load*. 

^»r 

Soooesiilve 
elongation 
per  inob. 

Fennanent 
set. 

SnocessiTO 
aeU 

Bemarka. 

ToteL 

Persaaare 
inch. 

PoiMdt. 

200 

1,000 

2,000 

3,000 

4.000 

5,000 

8,000 

S2OO 

8,400 

6,800 

8,800 

7,000 

7,200 

7.400 

7;  800 

7,800 

8,000 

8,400 

8,800 

9200 

9.000 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12.400 

12.800 

13,180 

PotttuZt. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
31,000 
82,000 
88,000 
84,0CO 
85,000 
38,000 
37,000 
88.000 
30,000 
40,000 
42,000 
44.000 
46.000 
48,000 
50.000 
62,000 
64,000 
66^000 
68^000 
80,000 
82,000 
84.000 
86,900 

IndL 
0. 

.000160 
.000300 
.000450 
.000850 
.000860 
.001000 
.001050 
.001050 
.001150 
.001150 
.001200 
.001250 
.001300 
.001300 
.019000 
.020260 
.023250 
.026750 
.030850 
.035250 
.040000 
.  046000 
.053250 
.080500 
.070600 
.0850 
.1000 
.1200 
.2200 

Iwsh. 

0. 

.000150 
.000160 
.000150 
.000200 
.OOOiOO 
.000150 
.000050 

0. 
.000100 

0. 

.000050 
.000050 
.000050 

0. 

.017700 
.001260 
.003000 
.003500 
.003900 
.004600 
.005350 
.005400 
.007250 
.007250 
.  010100 
.0144 
.0150 
.0200 
.1000 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Slastio  limit. 

General  Bummarif. 


Tensile  atrength  per  aqnare  inch  of  original  section pounds, 

Elastic  limit  per  aonare  inch  of  original  section : do  . 

Blongation  per  inon  after  rapture inch 

Elongation  per  inch  imder  strain  at  elastio  limit do.. 

Redaction  in  diameter  at  point  of  rapture ....> do.. 

Redaction  in  area  after  ruptnre,  per  oentam  of  orig;inal  section 

Position  of  rnptare rM6fh>m  neck 

Character  of  oroken  sorface fine  silky 

lof  fodhsectkou ".62*,  ".24* 

H.  Ex.  16 48 


86,900 

38.000 

.03800 

.001300 

.•J15 

66.9 


754  TESTS  OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 

Ingot  No.  7.  —Lot  No.  3. 

No.  3212. 
Marks,  ?,^: 
Diameter,  ''.320. 
Sectional  area,  .08  sqaare  inch. 


pertnoh. 

SaooeatlTe 
perinolL 

PennaiMni 

Mt. 

pnw.nwi  1  e 

.  ^ 

TotaL 

Per  square 
inoh. 

PtowUU. 
80 

400 
800 

1.200 
1,600 
2.000 
2.400 
2,480 
$660 
2,640 
?720 
2,800 
^880 
2,000 
8,040 
8^120 
8,200 
3,800 
8,620 
8,680 
8,840 
4.000 
4.160 
4,820 
4.480 
4,640 
4^800 
4^060 
6^120 
MfiO 

PtowUU. 
1.000 
6,000 
10,000 

l^ooo 

20,000 
26.000 
80.000 
81,000 
88,000 
88,000 
84.000 
86,000 
80.000 
87,000 

oaooo 

88,000 
40.000 
42.000 
44.000 
46,000 
48.000 
60,000 
63,000 
64,000 
66,000 
68,000 
60,000 
62.000 
64.000 
04,876 

Inch, 
0. 
.0001 
.0002 
.0004 
.0006 
.0007 
.0000 
.0009 
.0010 
.0010 
.0011 
.0011 

Inch, 

0. 

.0001 
.0001 
.0008 
.0001 
.0002 
.0002 

0. 
.0001 

0. 
.0001 

A. 

Inch, 

0. 

0. 

0. 

0. 

a 

0. 
0. 

Inch, 

0. 

Inlttalloid. 

.0012    1         -0001 

.0019 

.0066 

.0140 

.0260 

.0280 

.0295 

.0816 

.0876 

.0446 

.0510 

.0580 

.0720 

.0800 

.10 

.116 

.16 

.0007 
.0066 
.0066 

.0110 

.0030 

.0016 

.0020 

.0001 

.0009 

.0066 

.0070 

.0140 

.0060 

.020 

.016 

.045 

1 

1 

1 

€^meral  Bummarp, 


Tensile  strength  per  sqnare  inch  of  origixialseotioii . 

Elastic  limit  per  Mixftre  Inoh  of  origind  seotion do. 

Elongation  per  inoh  after  mptore .....inel 

Elongation  per  inoh  nnder  strain  at  elastic  limit do. 

Bednotionindiameter  At  point  of  rapture do. 

Bodnotion  in  area  after  mpton^  per  oeotam  of  oclgliialseotlon 

Position  of  mptoie "Mi 

OharaotcrofhroknoinfMe aOky,  sctnled.    OpoBodc 


.64.8:5 
..    .Mil 

..    .aw 

,.      284 


TESTS  OF  mON.   STEEL,   AND  OTHEB  MATEBIALS. 

Ko.  8213. 

Marks,  If^ 

Diameter,  ".320. 

Sectional  area,  .08  square  inch. 


765 


AppUod  loads. 

1Se» 

SoooeMtre 
elongation 
perlneh. 

Pennanent 
■et. 

SooooaiiTo 

pennaiiaot 

■et 

Bemarka. 

lotaL 

ysr 

80 
400 
800 

1,200 
1^600 
2,000 
$400 
21480 
2,560 
2,640 
2^720 
$800 
2,888 
21860 
8^040 
8.120 
8.200 
8.80O 
8.620 
8.680 
8.840 
4,000 
4,160 
4.320 
4,480 
4.640 
^800 
4,060 
6,120 
5^210 

Pound9. 

1.000 

5^000 

10.000 

1^000 

20,000 

iSooo 

86.000 
81,000 

iSooo 

88.000 
81,000 

sSooo 

86.000 
87,000 
88,000 
88,000 
40,000 
42.000 
44,000 
46.000 
48.000 
60.000 
62.000 
64.000 
56,000 
68,000 
60.000 
62,000 
64,000 
65,126 

7fM&. 

0. 

.0001 
.0002 
.0004 
.0006 
.0007 
.0008 
.0010 
.0010 
.0011 
.0012 
.0012 
.0018 
.0014 
.0014 
.0016 
.0030 
.0272 
.0202 
.0326 
.0865 
.0480 
.0486 
.0564 
.0658 
.0600 
.085 
.106 
.16 

Ituk. 

0. 

.0001 
.0001 
.0002 
.0002 
.0001 
.0002 
.0001 

0. 

.0001 
.0001 

0. 

.0001 
.0001 

0. 

.0001 
.0016 
.0242 
.0020 
.0084 
.0088 
.0066 
.0066 
.0068 
.0004 
.0142 
.016 
.010 
.045 

Jim*. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ituk. 
0. 

iBttlalload. 
BaatioUmll 

** 

Omeral  Mummary, 

Tensile  atrengfli  per  iqvare  inch  of  original  aeetion poonds..  65,125 

Xlastio  limit  per  square  Inoh  of  origins  section do —  88.000 

Xlongation per  incn  after  mptare inch..      0.22 

Xlongation  per  inch  nnder  strain  at  elastio  limit do 0015 

Bedaotion  in  diameter  at  point  of  mptare do 050 

Bednotion  in  area  after  nxptore,  per  oentom  of  original  seotton 2a4 

Position  of  nxptore ".60  from  neck 

Character  of  DiokflDsaiikoe .• ....•■Qky,  aetrated.    Opened  craoka  in  snrfiMw  of  stem 


756  TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  3214. 
Marks,  ?j^ 
Diameter,  ''.605. 
Sectioual  area,  .2(^  sqaare  inch. 


Applied  loads. 


Total. 


Powida. 
COO 
1.000 
2,000 
3,U00 
4.000 
6.0U0 
8,000 

o,aoo 

0,400 

8,600 

6,800 

7.000 

7,200 

7.400 

7.600 

7.fl00 

8,000 

a  400 

8.800 

9.200 

0.600 

10,000 

10.400 

10,800 

11,200 

11.600 

12.000 

12,400 

12,800 

13,200 

18,820 


Per  sqaare 
inon. 


PoundM, 
1,000 
6.000 
10,000 
15.000 
20,000 
26.000 
30.000 
31,000 
32,000 
83.000 
84,000 
36,000 
86.000 
87,000 
38,000 
30.000 
40,000 
42,000 
44.000 
46,000 
48,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60.000 
62,000 
64,000 
66,000 
66,600 


InOi. 
0. 

.000100 
.000250 
.000460 


.000750 
.000000 
.000950 
.000950 
.OOtOOO 
.001060 
.001100 
.001150 
.001200 
.001260 
.002100 
.006000 
.023800 
.026000 
.020650 
.033250 
.038500 
.044000 
.050750 
.057000 
.066600 


.1100 
.1500 
.2100 


IfUh. 
0. 
.000100 
.000150 
.000200 
.000160 
.000150 
.000160 
.000060 
0. 

.000060 
.000050 
.000060 
.OOOOiO 
.0O0C6O 
.000060 
.000850 
.003000 
.017800 
.002200 
.003550 
.003700 
.005250 
.005500 
.006760 
.006260 
.008600 
.0145 
.0150 
.0150 
.0400 
.0600 


Permanent 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


SoooeasiTe' 

permanent 

set.       I 

I 


Bemarks. 


JfieA. 


I 


Initialload. 


Tensile  atrangtli. 


Otm&ral  ftcmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    V^W 

Elastio  limit  per  sqnare  inch  of  original  section do —    18,  OW 

E-ongation  per  inon  after ruptore  ., Incb..    0.3TM 

Elongation  per  inch  UDder  strain  at  elastio  limit do 0012M 

Rtdnction  in  diameter  at  point  of  rapture do t^ 

Redaction  in  area  after  mptnre,  per  oentiun  of  original  seotloii C4  ( 

Position  of  rnptare middle  of  si** 

Charaoter  of  broken  anrfkoe flaesflig 

Elongation  of  inch  seotlona -JBt^'-^ 
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Marks,  ?,^ 

Diameter,  ".506. 

Sectional  area,  .20  square  inch 


No.  3215. 


AppUed  loads. 

EloDgaticm 
periQch. 

Snooesalve 
elongation 
perlnoh. 

Permanent 

set 

Sncoessive 

ToUL    ^""iX^ 

set. 

Bemarks. 

Powidt, 
200 

1.000 
9.000 
3.000 
4.000 
S,000 

a^oco 

«.200 
6,400 
6,600 
6,800 
7,000 
7,900 
7.400 
7,600 
7.800 
^000 
$400 

a.  800 

9.900 
9.600 
10.000 
10.400 
10.800 
11.200 
11.600 
12.000 
12.400 
12,800 
18.900 
13,600 

Povmdi. 
1.000 
5^000 
10,000 
1^000 
20,000 
26,000 
80,000 
81,000 
82.000 
83,000 
84,000 
85,000 
86,000 
87.000 
88^000 
88,000 
40.000 
42,000 
44,000 
46,000 
48,000 
60.000 
62,000 
64.000 
66,000 
58,000 
60.000 
68,000 
64.000 
66,000 
67.060 

0. 

.000100 
.000260 
.000400 
.000560 
.000750 
.000000 
.000850 
.001000 
.001050 
.001100 
.001200 
.001250 
.001300 
.001400 
.003500 
.007000 
.  021850 
.024260 
.027500 
.031000 
.086000 
.041000 
.047250 
.053500 
.061800 
.070250 
.0850 
.1000 
.1800 
.9100 

Inch, 
0. 

.000100 
.000150 
.000150 
.000150 
.000200 
.000150 
.000050 
.000050 
.000060 
.000050 
000100 
.000050 
.000050 
.000100 
.002100 
.003500 
.014350 
.002800 
.003250 
.003600 
.005000 
.008000 
.006250 
.006250 
.008400 
.008350 
.014750 
.0150 
.0300 
.0800 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Blaatto  limit 

GeMral  BumwMury. 

Tenaile  fltrenEth  per  aqnare  Inoh  of  original  section pounds..    67,860 

Xlastlo  limit  per  sqnare  inch  of  originu  action do 38,000 

Slongation  per incn  after mptare inch..    .03700 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001400 

Bednction  in  diameter  at  point  of  mptnre do 215 

Redaction  in  area  after  rnptore.pei'oentam  of  original  section 66.0 

Position  of  mptnre V'.Xhttom  neoh 

Character  of  broken  snrlboe fine  silky 

Elongation  of  inch  sections ".97,  ".47* 
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liro.8208. 
Marks,  bt' 
Diameter,  *'.320. 
Sectional  area,  .08  square  inch.         ' 


Applied  loads. 

Ebmsatlon 
•permoT 

8ll00M8iYe 

elongatloii 
pwlnoh. 

■et 

SoManlTe 

^ 

TotaL 

Peraoiuffe 
inoL 

"^^  * 

Poumdi. 

80 
400 
800 
1,200 
1^600 
2.000 
2.400 
2,4B0 
2.560 
2.640 
2.720 
2,800 
2^880 
2.000 
8.040 
8^120 
8.20O 
8,860 
8.620 
8.680 
8,840 

iooo 

4,160 
4,820 
4^480 
4,640 
4,800 

iooo 

6,080 

1,000 
6.000 
10.000 
1^000 
20.000 
26,000 
80,000 
31,000 
82,000 
88.000 
84.000 
86,000 
86,000 
87,000 
88;  000 
88,000 
40.000 
42,000 
44.000 
46^000 
48.000 
60.000 
52,000 
54.000 
66,000 
68.000 
60.000 
62.000 
68,600 

Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0006 
.0010 
.0011 
.0034 
.0008 
.0124 
.0186 
.0153 
.0170 
.0188 
.0204 
.0281 
.0266 
.0324 
.0886 
.0422 
.0462 
.0508 
.0626 
.0775 
.0806 
.11 
.14 

JtMfc. 

0. 

.0001 
.0001 
.0002 
.0002 
.0002 
.0008 
.0001 
.0028 
.0064 
.0026 
.0012 
.0017 
.0017 
.0018 
.0016 
.0027 
.0024 
.0009 
.0061 
.0087 
.0040 
.OOU 
.0122 
.0160 
.0120 
.0206 
.08 

ifMft. 

0. 

a 

0. 
0. 
0. 
0. 
.0001 

Ituk. 
0. 

Initial  load. 

.0001 

. •.•>•..••■• 

Otnerdl  twmmarg. 


Tensile  atnngth  per  square  inoh  of  orlgiiialaeotloa pomida..  6I,M 

Blasticlimit  per  square  inoh  of  original  seotlon do....  tLON 

Elongation  per  iDon  after  mptore A Inoh..     0.11 

Elongation  per  inch  onder  strain  at  elastie  limit do OtU 

Reduction  in  diameter  at  point  of  mptnre do Ml 

Badnotion  in  area  after  raptoie,  per  oentom  of  original  aeotion 916 

Position  of  mptnre '^.06  finm  middle  of  stn 

Chaiaoter of teokn  nafMe ...••........••..••...•.■iDEy.aflnfttad.   Opened  eradka bt mftna of  il«i 
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Marks,  i^ 

Diameter,  ".32a 

Sectional  area,  .08  sqnaie  inch. 


No.  3209. 


"Ssjer 

SuooeosiTe 
elongation 
perinoh. 

PflmuHient 

set 

SnooeedTe 

permanent 

■et 

Bwnarke. 

TtoteL 

Peraanace 

inch. 

80 
400 
800 
1,200 
1.000 
2,000 
^400 
2,480 
2^560 
$640 
2,720 
2,800 
2,880 
2,960 
8^040 
8,120 
8,200 
8,860 
8,520 
8.660 
8,840 
4,000 
4.160 
4,820 
4.480 
4,640 
^800 
4,980 
6^120 
5^150 

1,000 
5^000 
10,000 
15,000 
20.000 
25.000 
W,000 
81.000 
82,000 
83,000 
84.000 
85.000 
86.000 
87,000 
88,000 
80.000 
40.000 
42,000 
44,000 
46.000 
4a  000 
50,000 
52.000 
64.000 
56.000 
58.000 
60.000 
62,000 
64.000 
64.875 

0. 

.0001 
.0008 
.0005 
.0006 
.0006 
.0009 
.0010 
.0010 
.0011 
.0011 
.0166 
.0189 
.0190 
.0200 
.0210 
.0230 
.6276 
.0311 
.0345 
.0400 
.0170 
.0546 
.0620 
.0745 
.0865 
.0980 
.115 
.17 

IndL 
0. 

.0001 
.0002 
.0002 
.0001 
.0002 
.0001 
•     .0001 

0. 
.0001 

0. 

.0155 
.0014 
.0010 
.0010 
.0010 
.0020 
.0040 
.0035 
.0034 
.0055 
.0070 
.0076 
.0074 
.0125 
.0120 
.0115 
.017 
.055 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JiuA. 

0. 

Initial  load. 
SlastioUmIt 

TenaOeativngth. 

•»• 

, 

'' 

1 

Oemeral  aummary. 

Tensile  strength  per  square  inch  of  ori|dnalaeetion pounds..  64,375 

Bastic  limit  per  sqoare  inch  of  original  seotion do 84,000 

Elongation  per  iDcn  after  roptare  • inch..      0.80 

Elongation  per  Inch  nndoT  strain  at  elastic  limit do 0011 

Bednction  in  diameter  at  point  of  niptare ...^ do 060 

Bednotlon  in  area  after  raptore,  per  centnm  of  original  section 28.4 

Position  of  mptare ".05  fhnn  middle  of  stem 

Character  of  broken  snrfkoe silky,  aetraied.   Opened  oneka  in  soifkoe  of  stem 
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No.  3210. 


Marks,  1?^' 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


Total. 


Poundi. 
200 
1,000 
2,000 
3,000 
4,000 
6,000 
6, 0  0 
8,200 
6.400 
6,600 
6.800 
7,000 
7.200 
7,400 
7,000 
7,800 
8,000 
8,200 
8,400 
8.000 
8,800 
9,000 
9^200 
9,400 
9,000 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11.000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,200 
12,400 
12, 600 
12,800 
13,000 
13,000 


Per  square 
incn. 


Pounds. 
1,000 
6,000 
10,000 
3. -,000 
2.>,000 
26,000 
80,000 
81,000 
82,000 
83,000 
84.000 
85,000 
86,000 
87,000 
38.000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
64,000 
55,000 
66.000 
67,000 
68,000 
69,000 
60,000 
61,000 
62,000 
63.000 
64.000 
65,000 
66.460 


Elongation 
per  Inch. 


Inch. 
0. 

.000150 
.000300 
.000450. 
.000600 
.000750 
.000900 
.000900 
.000950 
.  001000 
.001000 
.001050 
.001150 
.001200 
.002000 
.018000 
.020000 
.021750 
.023250 
.026100 
.027050 
.029000 
.031000 
.033100 
.036900 
.038150 
.041400 
.044300 
.047000 
.049900 
.063800 
.057500 
.0600 
.0650 
.0700 
.0800 
.0850 
.0950 
.1050 
.1150 
.1400 
.1660 
.2100 


SncceaslTe 
elonffaticn 
per  Inch. 


Inch. 

0. 

.000150 
.000150 
.000150 
.000150 

.  oa>i50 

.000150 

0. 

.000060 
.000060 

0. 

.<y)005o 

.000100 

.000050 

.000800 

.016000 

.002000 

.001750 

.001500 

.001850 

.001950 

.001050 

.002000 

.  002100 

.  002800 

.002250 

.003250 

.002900 

.002700 

.002900 

.003900 

.003700 

.0025 

.0050 

.0050 

.0100 

.0050 

.0100 

.0100 

.0100 

.0250 

.0250 

.0460 


Permanent 


Inch, 

0. 
0. 
0. 
0. 
0. 
0. 


Beourki. 


Initial  load. 


SlaBtSoUiyi. 


TeMlla 


Oeneral  9ummarp. 

Tensile  strengtli  per  sqnftre  inoh  of  original  seotion poaadp..   65^^ 

Elastic  limit  per  square  inch  of  original  seotian do —   ti,^ 

Elongation  per  incn  after  mptore inoh..   0.87S0 

Elonfcation  per  inch  under  strain  at  elastio  limit do 001^ 

Bednotion  in  diameter  at  point  of  rupture « do ^ 

Bednotion  in  area  after  raptare,  per  oentnm  of  originiil  Motion M* 

Position  of  raptore l«ftimii»eg 

Character  of  broken  sorfiMe ^^'^ 

Elonitatlon  of  inch  sections .'. ''.or,  "-S 
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No.  3211. 
Marks,  1^' 
Diameter,  '^606. 
Sectional  area,  .20  sqaare  inch. 


AppliAd  loads. 

BIonntioB 
perlnoh.. 

SaoceasiTe 
per  InciL. 

Permanent 
aet 

SaoceasiTe 

' 

Total 

Peraooare 

set. 

Bemarks. 

Pwnd8. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

8^000 

6^200 

6,4<J0 

6,600 

6.800 

7,000 

7,300 

7.400 

7  600 

7.800 

8,000 

8,400 

8,800 

0,200 

8,600 

10,000 

10,400 

10,800 

11200 

11600 

18,000 

1^400 

12.800 

18,060 

Pwndi. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87.000 
88,000 
39,000 
40,000 
42.000 
44,000 
46,000 
48.000 
60,000 
52,000 
64,000 
66,000 
68.000 
60,000 
62,000 
64,000 
66^800 

Inch. 

0. 

.000160 
.000300 
.000460 
.000600 
.000750 
.000060 
.001000 
.001050 
.001050 
.001100 
.001100 
.001160 
.016250 
.017500 
.018750 
.  0:^0160 
.023250 
.027360 
.030860 
.030000 
.041500 

/.  047500 
.052750 
.06225C 
.0700 
.0850 
.1050 
.1360 
.2150 

Ineh. 

0. 

.000160 
.000160 
.000150 
.000150 
.000160 
.000200 
.000050 
.000050 

0. 
.000060 

0. 

.000050 
.015100 
.001250 
.001250 
.001400 
.003100 
.004100 
.003600 
.006150 
.005500 
.006000 
.006260 
.009500 
.007750 
.0150 
.0200 
.0300 
.0800 

Ifidi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elaatlo  limit. 

TensUestEength. 

1 

General  summary. 

Tensile  stxength  per  square  ineh  of  orlffinal  section pounds..    66,800 

Blaatio  limit  per  aqnare  inch  of  original  section do 86,0i)0 

Blongation  per  inon  after  raptare inch..      .3700 

Elongation  per  inch  under  strain  at  elastic  limit do  ...  .001150 

Seduction  in  diameter  at  point  of  rapture  ^ do 206 

Beduction  in  area  after  mptnie,  per  centum  of  original  section 64.0 

Position  of  raptare 1"  from  neck 

Character  of  broken  sorliMe « fine  silky 

Wongatioo  of  inch  seotiana ".62*,  ".22 
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Ingot  No.  S.—Lot  ITo.  3. 

No.  3092. 
Marks,  ?,^- 
Diameter,  ''.321. 
Sectional  area,  .08  square  inch. 


Applied  loftda. 

permeh. 

SaecMsiTe 
elongation 
polnoh. 

Permanent 

aet 

Sneoeaeive 

^ 

TotaL 

^•IX" 

Powndt. 

80 
400 
800 

2,*  640 
2,720 
$800 
2,880 
2,800 
S040 
8.120 
8,200 
8^360 
8^520 
8,680 
S840 
4,000 
4^160 
4^820 
4,480 
4^640 
4^800 
4^060 
0,120 

Hmnd$, 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
80,000 
81,000 
8^000 
88,000 
84,000 
85.000 
86,000 
87,000 
88.000 
88.000 
40.000 
42.000 
44.000 
46.000 
48.000 
50,000 
52,000 
54,000 
56.000 
68.000 
60.000 
62.000 
64,000 

JfidL 

a 

.0001 
.0008 
.0005 
.0006 

.0008 

.0011 

.0014 

.0016 

.0020 

.0027 

.0146 

.0171 

.0180 

.0200 

.0211 

.0281 

.0240 

.025 

.030 

.085 

.04 

.06 

.06 

.07 

.08 

.10 

.115 

.16 

JimA. 

0. 

.0001 
.0002 
.0002 
.0001 
.0002 
.0003 
.0008 
.0002 
.0004 
.0007 
.0118 
.0025 
.0018 
.0010 
.0011 
.0020 
.0008 
.0010 
.006 
.005 
.006 
.01 
.01 
.01 
.01 
.02 
.016 
.085 

Ituk. 
0. 

IndL 
0. 

Initialload. 
SiMtlAlnitt. 

............ 

Omteral 
Tenaile  atrangtli  per  aqoAre  Inoh  of  original  aeotlon. 


Blaatio  limit  per  aqnare  inch  of  originiu  aectlon do 

Inon    '  ' 


•V5 

.0011 


Elongation  per  Inoh  after  mptnze  ._  

Elongation  per  Inoh  under  attain  at  elaatio  limit do 

Reduction  in  diameter  at  point  of  mptare do «w 

Reduction  in  area  after  rupture,  per  oentom  of  original  aeotlon 85^8 

Fooition  of  nmture jkt  middle  of  ftaa 

Chamoter  of  Sroken  auxlkoe aUky,  aomted.   Opened  eradkilBaaTtkoa  of  ftn 
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Ko.  3093. 

Marks,  \j^l 

Diameter,  '^321. 

Sectional  area,  .08  sqoare  inch. 


Xbmntioii 
perbioli. 

BnooeaaiTe 
etonntton 
perlnch. 

Pflmument 

ML 

SOMOMlTe 

pemaiMiit 

Benuvks. 

ToCaL 

^•'iSr* 

F9umdt. 
80 
400 

800 
1,200 
1.600 

Sooo 

2^400 
$480 
2,660 
2,640 
?720 
£800 
^880 
a.  MO 
8,040 
8,120 
8^200 
8^800 
8,620 
8,680 
8^840 
4,000 
4^160 
4^320 
i480 
4,640 
%80O 
4,960 
$020 

1,000* 
6^000 
10,000 
15,000 
20,000 
25^000 
80,000 
81,000 
88^000 
88,000 
84,000 
86,000 
86,000 
87,000 
88^000 
89,000 
40,000 
42,000 
44.000 
46^000 
48^000 
60,000 
62,000 
64,000 
66,000 
68,000 
00.000 
62,000 
08^780 

Ituk. 

0. 

.0001 
.0002 
.0008 
.0006 
.0007 
.0009 
.0009 
.0010 
.0011 
.0016 
.0020 
.0078 
.0122 
.0180 
.0210 
.0227 
.0250 
.0281 
.0380 
.0876 
.0120 
.0516 
.0600 
.0700 
.0817 
.096 
.116 

JMft. 

0. 

.0001 
.0001 
.0001 
.0002  ' 
.0002 
.0008 

0. 

.0001 
.0001 
.0004 
.0006 
.0068 
.0044 
.0058 
.0080 
.0017 
.0028 
.0081 
.0049 
.0046 
.0046 
.0096 
.0085 
.0100 
.0117 
.0188 
.020 

IndL 

0. 

JnOL 
0. 

iBltUlkMd. 

■■•••••«•■•* 

••■■■•■•«>■• 

Qeheral 

TeDsflettrengthperiqiiairsisohoforlsfauJaaotloii poimds..  02; 750 

XUgtie  limit  per  aqiiMe  inch  of  orlgbiarMottoii 4 do —  88,000 

Ilongfttkm  per  inoh  after  nii>tare .»...•• Inoh..     0.16 

Xlongation^er  inch  under  itntnsteUstio  limit • do 0011 

Bednetlonindltmeteretpolntofraptsxe • do 040 

Bednetton  In  are*  After  raptme,  per  eentimi  of  origliml  section .,.,, 28 

Fpcition  of  rapture ........•••.•••••.....•................. ^... ...••  •..•••"'•06  from  middle  <tf  stem 

r  of  nokoi  sniJtee oflky. 


QpoMd  ontdii  tn  smfkoe  of  stem 
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TESTS  OF   EBON,  STEEL,  AND   OTHEB  MATEBIAL8. 


Ko.  3094 
Marks,  ^li 
Diameter,  ".606. 
Sectional  area,  .20  sqaare  inch. 


AppUedloiids. 

perlodh. 

SacoessiTe 
elon^atioii 
per  Inch. 

Penn«Dent 
set. 

Pennanent 

niccessiTe 

■et. 

1 

ToteL 

Per  square 
inch. 

Powdt. 

200 

1,000 

2.000 

3,000 

4,000 

5,000 

6.000 

6.200 

6,400 

6,000 

0^800 

7,000 

7,200 

7,400 

7.600 

7,800 

8^000 

8,400 

8,800 

0.200 

0^600 

10.000 

10,400 

10,800 

11,200 

11,600 

12.000 

12.400 

12.800 

18.000 

Poundt. 

1,000 

6,000 

10,000 

l^ooo 

20.000 
25,000 
80,000 
81.000 
32,000 
33,000 
84,000 
85,000 
86.000 
87.000 
88.000 
80.000 
40,000 
42,000 
44.000 
46.000 
48.000 
60,000 
52,000 
64.000 
56,000 
68.000 
60,000 
62,000 
64,000 
66,000 

Inch, 
0. 

.000100 
.000250 
.000400 
000600 
.000750 
.000000 
.000050 
.001000 
.001000 
.001060 
.001100 
.001100 
.001160 
.001200 
.001250 
.021500 
.024500 
.027500 
.031600 
.036700 
.042000 
.048750 
.056000 
.0637  0 
.075000 
.0900 
.1060 
.1450 
.2900 

Inch. 

0. 

.000100 
.000150 
.000150 
.000200 
.000150 
.000150 
.000050 
.000050 

0. 

.000050 
.000050 

0. 

.000060 
.000050 

.020250 
.003000 
.003000 
.004100 
.005100 
.006300 
.006750 
.007250 
.007750 
.0112:i0 
.0160 
.0160 
.0400 
'     .0760 

Inch, 
0. 
0. 
0. 
0. 
0. 

0.  » 
—.000060 

Inch, 

0. 

Initial  load. 

—.  000060 

1 

WMttoMmtt 



GMMroI  9ummar]f. 

Tenelle  ntrangth  per  square  Inoh  of  orlffbial  seotion pooadi..  C^M 

Blasticlimit  per  square  inoh  of  origlniu  section 60....  9,W 

Elongation  per  inch  after  rapture boh..    fW 

JQongation  per  Inch  under  strain  at  elastlo  limit do Mb* 

Bednotlon  in  diameter  at  point  of  rapture 4o ^ 

Bedaction  in  area  after  raptore,  per  oentam  of  original  seotlon A' 

Position  of  mptare l^JUftunseok 

Character  of  Iffoken  aor&oe tta«nj^ 

Slongatlon  of  inch  seotionB '. ^tt»"'Br 


TESTS  OF  IBON,  STEEL,  AND- OTHEB*  MATERIALS. 

No.  8096. 
Marks,  1,^ 
DiameteV'-SOS. 
Sectional  area,  .20  square  inch. 
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Applied  loads. 

per  incn. 

SaoeeMfve 
elongation 
perlnch. 

Pennanent 
set. 

Saooeasire 

permanent 

■et 

Bemvka. 

Total. 

Fersqaftre 
inoh. 

P9und». 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
6,200 
6.400 
6,600 
6.800 
7,000 
7,200 
7,400 
7,600 
7.800 
8,000 
8.400 
8.800 
,  9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
121400 
12,800 
18,190 

1,000 
5,000 
10.000 
16,000 
20.000 
25,000 
30,000 
31,000 
32.000 
83,000 
84,000 
36,000 
36,000 
37,000 
38,000 
89.000 
40,000 
42.000 
44,000 
46,000 
48.000 
60.000 
62,000 
64,000 
66.000 
58,000 
60.000 
62,000 
64,000 
66^960 

Inchl 
0. 
.000200 
.000350 
.000500 
.000650 
.000900 
.0010:0 
.001100 
.001100 
.001150 
.001200 
.001200 
.001250 
.001800 
.001350 
.001400 
.019900 
.022600 
.025&M) 
.020850 
.033750 
.039000 
.044750 
.061000 
.059250 
.0650 
.0850 
.1000 
.1200 
.2100 

Ineh, 

0. 

.000200 
.000160 
.000160 
.OOOISO 
.000260 
.  000150 
.000060 

0. 
.000050 
.000060 

.0 

.000050 
.000060 
.000050 
.000050 
.018500 
.002600 
.003350 
.004000 
.003900 
.006250 
.005760 
.006260 
.006250 
.005760 
.0900 
.0150 
.0200 
.0900 

Ineh. 
0. 

Ineh. 

0. 

Initialload. 

Baatto  limit 

• 

Tooaile  strength. 

Qenardl  nmmary. 

Tensile  strength  per  square  inoh  of  original  seetlon poonds..    65,960 

Klaaticlimit p^ square inoh of  original  section do 89.000 

Elongation  per  incn  after  mptore inch 0.8800 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001400 

Kednction  in  diameter  at  point  of  mptore do 215 

Rednetion  in  area  after  mptnre,  per  oentom  of  original  aeotion 66.9 

Poaltion  of  rapture I'MOIhmineck 

Character  of  broken  Borlkoe line  silky 

Elongation  of  Inch  sections ".68*.  ".23 
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Ko.  3103. 
Marks,  1^; 
Diameter,  ^'^19. 
Sectaonal  area,  .08  square  inch. 


AppBed  loads. 

8a0O0»lTB 
perlDoii. 

PennsMBt 
■et. 

SnooflMiTB 

—. 

TotaL 

^•5ar* 

perSchL 

pemuHMBt 

JPPWldt. 

80 
400 
800 

1,200 
1,600 

Sooo 

21400 
SI  480 

S&oo 

SI  040 

8^200 
S800 
8,520 
8,680 
8,840 
4,000 
4^160 
4,820 
4,480 
4,040 
4^800 
4^000 
4,080 

PtowUU. 
1,000 
6^000 
10,060 
15,000 
20,000 
25.006 
80,000 
81.000 

8a;  000 

83,000 
84,000 
85,000 
86.000 
87,000 
88,000 
88.000 
40,000 
42,000 
44,000 
46^000 
48,000 
50,000 
62,000 
64,000 
56.000 

60,000 
62,000 
62,250 

liMft. 

6. 
.0001 
.0063 
.0005 
.6006 
.0006 
.0006 
.0006 
.0010 
.0011 
.0011 
.0012 
.0071 
.0168 
.0172 
.0218 
.0280 
.0260 
.0800 
.0862 
.0400 
.0480 
.0575 
.0650 
.0705 
.00 
.11 
.18 

Inek. 

0. 

.0061 
.0002 
.0002 
.0001 
.0002 
.0001 

0. 
.0001 
.0001 

6. 

.0001 
.0060 
.    .0067 
.0014 
.0041 
.0017 
.0020 
.6056 
.0066 
.0038 
.0080 
.0005 
.0075 
.0145 
.0105 
.02 
.02 

0. 
0. 
0. 
6. 

a 

0. 

a 

huk. 

OL 

lottialload. 



QmereU  eummary. 


Tensile  strennth  per  square  inch  of  original  seotlon ^ 

Elastic  limit  per  square  Inch  of  orlginia  section do 

Slongation  per  incn  after  ruptore inoh. 

Elongation  per  inch  nndersUain  at  elastio  limit do... 

Beduction  in  diameter  at  point  of  mptnre do...       

Bednction  in  area  after  rapture,  per  oentam  of  original  section 25>.8 

Position  of  rapture ".aSframoerk 

Oharacter  of  Dioken  snrfisoe silky,  serrated.   Opened  oraoka  In  aoxISsoe  of  stPta 


6^260 
25^  MO 

0.19 

.6012 

.044 
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767 


No.  3104. 


Marks,  •^^i 


Diameter,  ''.319. 

Sectional  area,  .08  sqaare  inch. 


Applied  loadfl. 

^SM." 

SnooMsiTe 

elongation 
perlnoh. 

Penmment 

set 

SnocesriTe 

permanent 

•et 

Bemarke. 

TotaL 

^•inT" 

PMmdff. 

80 

400 

800 

1,200 

£ooo 

2,000 
2,400 
2,480 
2,680 
8;  840 
5720 
2^800 
^880 
$060 
8,040 
8^120 

in 

4^820 

4^640 
4800 
4^800 
6^020 

PmmdM. 
1,000 
6^000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
88,000 
87,000 
88^000 
88,000 
40,000 
42,000 
44,000 
48,000 
48,000 
60,000 
62,000 
64,000 
66,000 
68;  000 
80,000 
82,000 
88;  760 

Inek. 

.0001 
.0008 
.0006 
.0008 
.0007 
.0008 
.0008 
.8010 
.0010 
.0011 

.oou 

.0012 

.0026 

.0208 

.0226 

.0246 

.0280 

.0386 

.0870 

.0416 

.0490 

.0580 

.0038 

.0780 

.085 

.115 

.15 

JfidL 

0. 

.0001 
.0002 
.0002 
.0001 
.0001 
.0002 

a 

.0001 
0. 
.0081 

a 

.0001 

.0018 

.0183 

.0017 

.0020 

.0015 

.0085 

.0045 

.0046 

.0075 

.0080 

.0073 

.0127 

.017 

.020 

.035 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 

0. 

Initial  load. 
Bastlo  limit. 

TenailestraiigtiL 

General  eummary. 

Tensile  strength  per  eqnare  inch  of  original  aeotion poonds..  62,750 

Blaatio  limit  per  square  inch  of  original  section do —  88,000 

Elongation  per  inch  after  rapture inch..     0.21 

Elongation  per  inch  nnder  strain  at  elastio  limit do 0012 

Seduction  in  diameter  at  point  of  mptare do 044 

Bednction  in  area  after  raptnie,  per  oentnm of  original  section 25.8 

Position  of  rnptnre at  middle  of  stem 

Character  of  uoken  snrfiMe sUky,  seriated.  Opened  oimolQi  In  enrfkKje  of  stem 
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TESTS   OF  IRON,  STEEL,  AND   OTHEB  ICATEBIAUL 


Marks,  1^ 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 


'So.  3106. 


Elongation 
per  inch. 

SaooeeslTe 

t^ermanent 
eet. 

SnocowiTe 
set. 

Bemaxka. 

TotaL 

Per  Moare 
inch. 

elongation 
per  inch. 

Poundt. 
200 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
6,200 
6,400 

6,6oa 

7.200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,800 
9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,400 
12,800 
18,200 
18.410 

Poimdt. 
1.000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42.000 
44,000 
46.000 
48,000 
50,000 
52,000 
64,000 
56,000 
58.000 
60.000 
62,000 
64,000 
66.000 
67,050 

Inch.            Inch. 
0.              •    0. 
.  000150          .  000160 
.  000300          .  000150 
.000450           .000150 
.000650          .000200 
.000860          .000200 
.001000          .000150 
.001000         0. 
.  001050           .  000050 
.001100           .000050 
.  001150           .  000050 
.001200           .000050 
.  001250             OOOOSO 

Inch. 
0. 

a 

0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

1 

1 

1 

.001300 

.001350 

.001400 

.001450 

.009250 

.021800 

.023900 

.027750 

.032250 

.  037250 

.043000 

.048500 

.056000 

.065750 

.076000 

.0900 

.1100 

.1450 

.1900 

.000050 

BlaatiollBilL 

.000050 
.000050 
.000050 
007800 

. 

.012650 

.002100 

.003850 

.004500 

.005000 

.005750 

.00.^500 

.007500 

.009760 

.010260 

.0140 

.0200 

.0360 

.0450 

General  eummary. 

Tensile  atrength  per  square  inch  of  original  section pomds..    OT.0M 

Blastio  limit  per  sqnare  Inch  of  orlgtnal  seotioQ do  ...    Ii.0# 

Blongation  per  inch  after  rupture ineb..    .9SSt$ 

Elongation  per  inch  under  strain  at  elastic  Umit do OOHJd 

Reduction  in  diameter  at  point  of  rapture do I*^ 

Boduction  in  area  after  rupture,  per  centum  of  orl^bialseotioii 6>^ 

Position  of  nmtnre VMtnmwck 

Character  of  broken  snrlkoe flnesilkT 

Elongation  of  inch  seotioDs ..."M,"-*'^ 
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Ko.  3106. 
Marks,  y^ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


periaoh. 

Sace«8siTe 
elonntioii 
perlnoh. 

1 

PennaDent 
set 

Supoesslre 

Bemarko. 

ToUL 

Pertqiure 

set. 

200 
1,000 
3,000 

8,000 
4,000 

5^000 
0,000 
0,200 
0,400 
8,000 
0,800 
7,000 
7,200 
7.400 
7.O0O 
7,800 
8,000 
8^400 
8,800 
9^200 
9.000 
10,000 
10,400 
10^800 
11,800 
11,000 
12,000 
12,400 
12;  800 
13,080 

JPowidi. 
1,000 
6^000 
10,000 
15,000 
20.000 
2^000 
30.000 
31,000 
32,000 
38.000 
34,000 
36.000 
30,000 
87,000 
88.000 
30,000 
40,000 
42,000 
44.0U0 
40,000 
48,000 
50,000  . 
52^000 
64,000 
66.000 
68.000 
00,000 
02,000 
04,000 
6^400 

Inch. 
0. 

.000100 
.000260 
.000450 
.000700 
.000850 
.001000 
.001060 
.001100 
.001150 
.001200 
.001250 
.001300 
.001360 
.004760 
.013250 
.018000 
.023750 
.028000 
.082000 
.035760 
.041250 
.047060 
.064500 

!  074600 

.0000 

.1060 

.1400 

.2160 

JimA. 
0. 

.000100 
.000160 
.000200 
.000250 
.000150 
.000150 
.OOOOfiO 
.000050 
.000050 
.000060 
.000050 
.000050 
.000060 
.003400 
.008600 
.004760 
.005750 
.004250 
.004000 
.003760 
.005500 
.005200 
.007450 
.007500 
.012500 
.0155 
.0160 
.0350 
.0750 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Eliwitic  Urn  it. 

1 

Teusilo  Btreofftb. 

General  summary. 

Tensile  atrength  per  sqnare  inch  of  erlsiDal  section poaods . .    66, 400 

Elaatlo  limit  per  square  inoh  of  original  section do —    87.000 

Sleagaticm per iBon after nxptare inch..    0.8650 

SlonKation  per  inch  under  strain  at  elastic  limit do 001350 

Bednetion  in  diameter  at  point  of  mptnro Uti 200 

KedacUon  in  area  after  mptare,  per  centum  of  original  section 64.6 

Position  of  mptore .1".  10  from  neck 

Character  of  broken  sar&oe fine  silky 

BloBgation  of  Inch  sections , ".26,".4ir» 

H.  Ex.  16 49 
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mnAL  sTKAnrs  nr  bomb  tempbbed  avd  AnRAUSB  bibhl 

cmiHSB&s. 

The  cylinders  here  experimented  upon  were  seotionB  ovt  frMn  line 
mnzzle  ends  of  tabes  Bos.  7,  8,  and  21  for  3''.2  rifles,  forwaivded  by 
Lient.  F.  E.  Hobbs.  Ordnance  Department,  U.  8.  Army,  tram  tke  Mid- 
vale  Steel  Works,  Philadelphia,  Pa.,  where  the  steel  was  mannfactund. 

The  cylinder  from  tube  No.  7  had  been  re-tempered  bat  not  re-an- 
nesled,  whereas  cylinders  Nos.  8  and  2L  had  been  <»U-teapeted  «i4 
sabseqaently  annealed. 

When  received  for  testing  their  roagh-tumed  dimensions  were  as 
follows: 


Longth. 

Diameter 
of  bore. 

manMter 
of  exterior. 

No.? 

Inehei. 
8.875 
8.8i 
4.125 

Inehee. 
J.  77 

Inehee. 

8.« 

Ho.  8 

2.75        1       <.S5 
2.7JS               A.  28        1 

No.ai 

1 

From  these  cylinders  were  taken  a  namber  of  concentric  rtngv,  the 
diameters  of  which  were  measured  on  their  exposed  ends  while  in  the 
oyUndecs,  and  again  after  they  were  detached,  the  difference  in  dia«ie- 
ters  being  the  strains  which  they  had  been  sabjected  to,  and  thos  iodi« 
cate  the  initial  stresses  of  the  metal. 

She  ■MtboA  of  measuring  adopted  and  the  manneir  of  removing  the 
rmn  firom  the  cylinders  may  be  desmbed  ae  follows: 

The  cylinders  were  lirst  finished  in  the  lathe,  the  least  amount  of 
metal  bSng  turned  off  consistent  with  securiog  good  surfaces. .  Light 
circular  lines  were  scored  at  the  middle  of  the  thickness  of  each  concen- 
tric ring  on  their  exposed  ends. 

▲t  the  intersection  of  four  diameters,  making  equal  angles  with  each 
other,  with  the  circular  lines,  there  were  established  datum  poiats 
between  which  micrometer  measurements  were  taken. 

Extra  precautions  were  taken  in  preparing  these  datum  points  or 
conicai  holes  to  avoid  disturbing  the  state  of  the  metal,  and  instead  of 
forming  them  by  means  of  a  center-punch,  a  method  admissible  when 
dealing  with  larger  masses  of  metal,  it  was  thought  best  to  make  these 
holes  by  drilling  small  holes  ''.035  diameter,  and  reaming  them  with  a 
countersink  to  an  angle  of  65  degrees. 

The  conical  points  of  the  micrometer  which  entered  these  holes  when 
taking  measurements  were  made  with  a  taper  of  60  degrees,  thus  se- 
curing contact  with  the  rings  at  a  short  distance  below  the  surface  and 
at  points  likely  to  be  out  of  reach  of  accidental  ii\jury. 


JficromeUr^  -poirU 
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77* 


776 


TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 


The  end  rings  from  cylinders  Nos.  7  and  8  were  cat  off  in  the  latbe 
while  on  an  arbor.  The  middle  section  of  No.  7  was  held  in  a  chnek 
for  the  same  pnrpose. 

Cylinder  No.  21  was  first  cut  apart  at  the  middle  of  its  length,  the 
halves  turned  down  on  the  outside  diameters  and  then  bored  to  3''^ 
diameter,  after  which  the  rings  were  detached  when  held  in  a  chock. 

The  detached  rings  were  each  '*J23  thick,  their  lengths  about  1'^  each 
(except  when  otherwise  stated),  as  shown  by  the  accompanying  draw- 
ings. 

DESOBIPTION     OF    THE     BEHAYIOB    OF     THE     BmCKS    FROM     EACH 

CYLINDEB. 

Cylinder  No.  7. 

The  rings  from  end  Or-e  were  first  detached,  all  of  which  expanded  m 
so  doing,  showing  initial  compression  strains  and  the  greatest  intensitj 
at  the  comer  rings. 

When  rings  a  •  ft  •  and  c  •  had  been  removed  from  the  opposite  end, 
leaving  rings  d  •  and  e  •  attached  to  the  middle  section  of  the  cylinder, 
measurements  were  taken  at  the  bore  along  the  line  of  diameter  No.  1 
in  order  to  locate  the  opposing  tensile  strains,  as  all  the  rings  thus  &r 
removed  had  been  under  initial  compressive  strains ;  also  at  this  time 
the  surface  diameters  of  rings  d  •  and  e  •  were  measured. 

The  condition  of  the  cylinder  when  these  measurements  were  takoi 
is  here  shown : 
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Detached  rin;; 


ram 


2.  MM 


GyZzTt^er  tT^b.  7 


"i  I 
I  .  I 

I   1^   e-e-e^  -A   •    i 
•    ^ o-  C.-Cx,. ?l 


k- 


a^-cf/. 


-cty..— — ^ 


numwsnnvTnn 


zmmimmvTTm. 


^.  mmhTmmmmi 


mms^zumm 


imm\uini\vTnn 


mnnwiiiiwiiL 


Z2ZZZZI  Ezzza  tzzzzzz 


^  mzmvznmumm 


H  Ex  Nf  16  so,  I. 


TESTS    OF    IRON,    STEEL,    AND    OTHER   MATERIALS.  777 

Diagram  showing  changes  at  bare. 


HoruBontal  scale  fall  size;  vertical  scale  ma^Dified  fifty  times. 

Measurements  of  bore  with  all  the  rings  detached  from  both  ends. 

Inches. 
C  2. 8683 
J  2. 8646 


Detached  ring  «.  . 


Middle McUon of  cylinder <2.8586 

-L8686 


Detached  ring  0 


2.8578 
2.P575 
2.8634 


The  above  measarements  of  the  bore,  and  the  diagram  coDstrncted 
therefrom,  will  be  regarded  only  as  showing  close  approximations  of 
the  changes  in  diameters. 

It  was  not  intended  in  this  manner  to  show  the  amount  of  initial 
strains,  bat  merely  point  oat  the  location  of  the  tensile  strains. 

Surface  measarements  on  rings  d  •  and  e  •  were  taken  at  the  inter- 
mediate stage  when  they  remained  attached  to  the  middle  section  of 
the  cylinder,  as  shown  in  the  foregoing  sketch,  and  were  as  follows : 


[In  inohet.] 
DiAmeters. 

Kings. 

4 

3.8350 
3.1211 

Meiuie. 

3.8324 
3. 1210 

1              9        I       » 

d, 
e. 

3.8282        3.8291         8.8365 
3. 1227         8. 1201         3. 120* 

The  mean  initial,  intermediate,  and  final  measarements  of  these  rings 
were — 

[In  inches.] 


Meeaarements. 


Ring  d .     Difference. 


Inlfcial 

InterraediAte.... 
Flnml 

3.8280 
3.8324 
3.8310 

1 

+.0.)44    1 
-.0014    1 

RiDg0. 

Difference. 

3.1160 

8.1211 
3. 1218 

+.0058 
+.0007 
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From  tbese  measarements  we  obBerre  that  the  outer  ends  of  these 
two  rings  were  expanded  at  the  intermediate  stage  ".0044  and  '^0068  in 
diameter,  which  taken  in  connection  with  the  final  diaHieters  fihow  tbal 
it  made  very  little  difference  at  the  ontsideends,  after  tbesaperimposed 
rings  had  been  removed,  whether  the  remaining  ones  were  attached  or 
not  to  the  middle  section. 

Upon  final  removal  ring  6  •  expanded  the  additional  amount  of  ''.0007, 
whereas  ring  d.  contracted  ".0014,  the  initial  strains  in  rin^^.  being 
so  mach  greater  than  those  in  ringd.  as  to  increase  the  diaaeter  of  the 
latter  ring  \fben  the  two  were  in  combination. 

The  difference  in  expansion  of  the  two  rings  at  the  intermediate 
stage— the  smaller  ring  showing  the  greater  expansion — shows  the 
presence  of  intense  local  strains,  which  will  be  referred  to  later  on. 

The  conicalness  of  the  inside  rings  is  exemplified  in  the  outside  rings, 
as  the  following  sketch  giving  the  mean  diameters  will  show: 


5 

Mean  ^. 


■8 


mion^tiBrM* 


From  this  it  appears  that  the  compressive  strains  reach  their  maxi- 
mum at  or  near  the  original  surface  of  the  cylinder. 

In  order  to  ascertain  whether  the  changes  in  surface  diameters  rep- 
resented fairly  the  strains  at  the  surface,  or  the  mean  change  for  their 
respective  length  of  rings,  two  rings,  b  and  o,  were  cut  down  from  V 
long  to  ^^25  long  after  their  removal  from  the  cylinder ;  which  when 
measured  showed  as  follows : 


Meaturements  of  rings  h  and  e,  i  inch  long, 

(Inincheft.] 

Ring^. 

Diametert.                          1 

Mwms. 

19               3               4 

b 

&24M    1    5.24.194       6.2435        5.2621        6.24M 
4.6420A  1    5.2424        4.5368        4.6412^  |    4.54M 

4.940S 
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Showing  a  fnrtber  expansioii  of  the  tnetal  in  the  short  rings  of  '^0006 
and  ''.0001,  respectively. 

These  amounts  not  being  large,  the  changes  in  snrfiAce  diameters  of 
the  end  rings  indicate  bnt  little  below  the  maximnm  amount  of  initial 
strains. 

The  strains  measured  on  the  rings  from  the  middle  section  are  those 
which  remained  after  removing  the  end  rings ^  they  are  thought,  how- 
ever, to  give  very  close  indication  of  the  strains  which  may  prevail  in 
the  middle  section  of  a  longer  tube. 

Following  the  tables  of  diameters  as  measured  are  tables  showing  the 
initial  strains  which  are  the  differences  between  the  original  and  final 
diameters;  here  are  also  given  the  computed  stresses,  corresponding  to 
the  strains,  assuming  for  the  purpose  of  computation  a  modulus  of  elas- 
ticity of  30,000,000  pounds  per  square  inch. 

Applying  the  same  modulus  of  elasticity  to  the  tempered  and  the  an- 
nealed metal  is  justified  by  previous  experiments  on  round  bars  under 
tensile  stresses. 

It  appears  ttom  the  results  obtained  that  this  cylinder  had  its  entire 
surface  metal,  exterior,  bore,  and  ends,  under  an  initial  state  of  compres- 
sion, and  the  interior  of  the  mass  in  a  state  of  tension. 

The  maximum  stresses  found  being  47,161  pounds  per  square  inch 
compression  and  938  iwunds  per  square  inch  tension,  the  latter  stress 
not  representing  the  maximum  amount  which  was  in  the  cylinder  when 
entire,  the  inaccessibility  of  the  tensile  metal  at  the  time  preventing  that 
value  being  ascertained. 

After  the  completion  of  the  foregoing  experiments  some  additional 
observations  were  made  upon  ring  a. 

It  was  subjected  to  the  treatment  mentioned  below  and  re-measured 
after  each  step,  the  column  of  differences  showing  the  change  in  diame- 
ters from  the  mean  final  diameter  when  taken  firom  the  cylkider. 


Bing  a. 

[Heated  cherry  red  and  cooled  in  open  air.] 

[In  inches.] 


RiBp. 


Dianieterfi. 
4  3        I        4 


Mean.    I  OHTerenoe. 


6.M0G         5.0438        5.9640        5.0614    ,    6.0652 

1  I 


[Heated  cherry  red  and  hardened  in  brine  at  temperature  of  40<^  Fabr.] 


5.0606    ,    5.9741         6.0105        6.0000    i    5.0060    I      +*0i88 


[Heated  cherry  red  and  annealed  by  cooling  in  aahea.] 


5.9745        &0711         6.0114         5.0071 


5.0885    !      +.0357 


Wlien  hardened  in  brine  the  metal  could  not  be  <' touched"  with  a 
•le,  and  in  this  state  would,  no  doubt,  be  found  to  possess  a  very  high 
^astte  fimit  under  compression.    Computations  are  not  entered  into, 
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however,  to  show  what  stress  would  be  required  to  reduce  its  diameter 
the  amouut  given  in  the  colamn  of  dififerences,  because  it  depends  upoo 
further  experiments  to  show  to  what  extent  the  state  of  the  metal  cao 
be  changed  when  it  is  in  combination  with  a  large  mass;  the  abore 
figures  not  necessarily  indicating  that  amount. 

It  is  believed,  however,  that  local  strains  of  very  great  int^iai^  do 
at  times  exist,  accounting  for  the  ellipticity  of  some  of  the  detaebed 
rings  and  the  differences  in  the  same  diameters  measured  on  adjacent 
rings. 

Indeed,  from  other  examples,  it  seems  quite  probable  that  initial 
strains  may  culminate  in  the  fracture  of  the  metaL 

It  may  not  be  irrelevant  to  remark  at  this  time  that  recent  speeifle 
gravity  determinations  show  that  changes  in  form,  whether  temp(»arj 
or  permanent  sets,  occasioned  by  the  application  of  stresses,  are  aooom- 
panied  by  changes  in  density,  and  that  the  same  is  true  of  metals  sab- 
jected  to  the  processes  of  hardening  and  annealing  by  the  appIieatioQ 
of  heat. 

Previous  experiments  tend  to  show  that  variations  in  density  sod 
initial  strains  co  exist  in  the  same  piece  of  metal  and  may  yet  be  estab- 
lished as  correlative  functions. 

Cylinder  No.  8. 

This  cylinder  was  tempered  and  subsequently  annealed. 

The  strains  found  were  of  small  magnitude  compared  with  those  of 
No.  7.  When  the  strains  were  so  low  as  one  ten-thousandth  of  an  ioek 
it  may  be  said  that  practically  the  metal  is  in  a  neutral  attitade. 

Those  rings  taken  from  the  ends  of  the  cylinder  show  for  the  most 
part  a  retention  of  compressive  strains,  diminishing  in  amount  as  we 
pass  from  the  external  rings  towards  the  bore. 

The  corresponding  tensile  strains  required  to  balance  these  compm- 
sive  strains  are  necessarily  located  in  the  middle  section  of  the  lengtli 
of  the  cylinder,  and  which  would  be  released  upon  the  removal  of  tbe 
end  rings. 

After  completing  the  experiments  with  the  end  rings  the  middle  see- 
tion  was  cut  into  two  slices,  and  each  re-treated  at  Watertown  Arsenal. 

Slice  a . .  -  0  •  •  was  heated  iow  cherry  red  and  quenched  firom  the  in- 
terior with  oil. 

Slice  a  •  • .  -0 . . .  was  heated  low  cherry  red  and  quenched  ftom  the 
interior  with  water. 

The  inside  ring  e...  detached ;  then  the  remaining  rings  in  the  slice 
were  heated  bright  red  and  cooled  as  before,  with  water  from  the  Id- 
terior. 

Slice  a . .  -  0 . .  was  heated  in  the  gas  flame  of  a  number  of  Bunsen^ 
burners ;  when  hot  was  placed  between  whitewood  cushions,  the  lower 
one  of  which  rested  on  supports^  the  upi)er  one  was  weighted  to  keep 
them  in  close  contact  with  the  slice. 

The  perforated  nozzle  of  the  oil  pipe  was  lowered  into  position,  the  po^ 
forations  coming  opposite  the  middle  of  the  length  of  the  dice ;  then  the 
slice  was  cooled  by  the  oil  under  pressure  being  forced  against  the  bore. 

Slice  a . . .  -a  • . .  was  treated  in  a  similar  manner,  using  water  as  the 
quenching  fluid. 

The  first  heating  was  done  by  gas,  the  second  over  an  anthracite  flm 
During  the  first  cooling  some  of  the  water  reached  the  end  surfiM  ^ 
the  slice.  During  the  second  cooling  from  a  bright  red  the  water  wm 
confined  to  the  surface  of  the  bore ;  the  whitewood  cushions  on  this 
occasion  were  lined  with  asbestos. 
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Before  heating  these  slices  the  datam  poiuts  were  established  and 
surface  diameters  of  the  rings  measared.  After  heating  and  cooling, 
the  diameters  were  again  measured. 

The  following  tables  show  the  changes  which  occurred : 


8Uce  a  •  •-«  •  • 

diM  to  healiiig  low  oheny  red  and  cooling  with  oil  from  the  boro.  J 
[In  inohM.] 


Bing. 

BiBmeten. 

Meuio. 

1 

9 

3 

4 

e  •• 
d.. 

M«MW. 

.0017 
.0028 
.0023 
.002t 
.0028 

.0018 
.0016 
.0022 
.0021 
.0021 

.0009 
.0010 
.0012 
.f013 
.0012 

.0011 
.0014 
.0016 
.0017 
.0018 

.0014 
.0016 
.(H)18 
.0010 
.0010 

'    .0022 

.0020 

.OOU 

.0015 

.0017 

Slice  a  •••-«••  • 

(ContnetloB  in  di«iieton  duo  to  heating  low  oheny  red  and  cooling  with  water  from  tho  boiOb] 

[In  inohee.] 


BIng. 

Diameters. 

Meana. 

1 

9 

3 

4 

•  ••• 

d... 
«•  •• 

Heana. 

.0027 
.0024 
.0021 
.0025 
.0080 

.0023 
.0021 
.0020 
.0026 
.0031 

.0015 
.0020 
.0015 
-    .0019 
.0025 

.0019 
.0021 
.0010 
.0021 
.0028 

.0021 
.0028 
.0018 
.0028 
.0027 

.0025 

.0025 

.0019 

.0020 

.0022 

Slice  a...Hi..« 
(OontraetioD  in  diameters  due  to  heating  bright  red  and  cooling  with  water  from  the  bore.] 

[In  inches.  J 


Bing. 

Diameters. 

Meana. 

1 

9 

3 

4' 

•  ••• 
Heou.. 

+.0051 

+.0016 

.0018 

.0028 

+.00M 

+.0036 

+.0006 

.0019 

.0162 

.0191 

.0280 

+.0006 

.0126 
.0168 
.0108 
.0210 

.0044 
.0075 
.0106 
.0068 

+.0006 

+.0020 

.0144 

.0171 

.0072 

These  figures  indicate  the  movement  of  the  metal  during  the  process 
of  heating  and  cooling,  and  do  not  signify  what  strains  result  from  the 
process. 

In  each  slice  there  was  a  mean  contraction  in  diameters,  although 
in  the  slice  a»..'^d...  several  diameters  expanded. 
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The  manner  in  which  the  datum  points  were  fonnd  to  have  floated 
aboat  the  sarfaee  of  the  highly  heated  slice  «•••-<{•••  is  remarkaUe. 

It  will  be  farther  noted  that  thia  slice,  whieh  contracted  '^0072  in 
diameter  as  a.whcde,  was  heated  to  a  higher  temperatore  tliaa  wis 
ring  a.  of  cylinder  No.  7,  which  npon  total  immersion  in  the  qa^ichiQg 
fluid  (brine  at  40^  Fahr.)  increased  in  diameter  '^0408. 

It  is  observed  that  initial  compression  strains  at  the  bore  were  ob- 
tained while  the  slices  as  a  whole  contracted  in  diameter. 

The  high  heat  was  applied  to  slice  a«««-cl«««  with  a  view  of  obtain- 
ing if  possible  an  expansion  in  diameters  similar  to  the  behavior  of  de- 
tached ring  a  • ,  cylinder  No.  7,  and  then  ascertaining  the  effect  on  tiie 
initial  strains.  Such  expansion  of  diameters,  however,  was  not  aeoom- 
plished. 

Farther  experiments  in  this  direction  would  be  of  interest  j  as,  for 
instance,  the  quenching  of  rings  of  different  thicknesses;  coohngfrom 
one  surface  in  order  that  dift'erent  amounts  of  heat  should  pass  througti 
that  surface;  and  whereas  in  these  experiments  oil  and  water  have  beeu 
used  as  quenching  fluids,  it  might  be  desirable  to  ascertain  tiie  maxi- 
mum effects  produced  by  cooling  with  air,  inasmuch  as  in  the  reverse 
process  of  annealing  it  is  necessary  to  exclude  cold  air  from  aooess  to 
the  metal. 


RKMARKS  ON  MBASURSMBNTS  TAKEN  AT  INTERBCBDIATB  8TAGKS. 

Slices  am.-dm.  and  a  •  • .  -  d  •  •  • 

The  rings  from  these  slices  were  detached  one  by  one,  commencing 
at  the  bore. 

After  the  removal  of  each  ring,  that  and  the  remaining  ones  in  the 
slice  were  measured.  The  tables  show  the  strains  which  were  liberated 
at  each  of  these  successive  stages. 

When  rings  a  •  •  and  &  •  •  were  detached  from  each  oth»  their  changes 
in  diameters  took  place  irregularly,  which  accounts  for  the  apparent 
flnal  expansion  of  each  of  'M)(>02  and  '^0005,  respectively. 

When  ring  e  •  •  •  was  detached  from  its  slice,  following  the  process  of 
heating  to  a  low  cherry  red,  and  cooling  from  the  bore  with  water  at 
60^  Fahr.,  the  strains  liberated  were : 

[In  Inoheft.] 


Bings. 

Stnina. 

Xanaion. 

ComprasdoD. 

a... 
6... 

.0012 

.      .0014 

.00» 

.0019 

.0050 

Which  con*esponds  in  ring  e...  to  a  compressive  stress  of  49^680 
I>ounds  per  square  inch. 

The  stresses  developed  in  the  remaining  rings  of  this  slice  by  quench- 
ing from  the  higher  temperatures  of  bright  red  were  the  mazimnm 
otoerved  in  the  aeries,  the  range  of  stresses  extending  from  50,814 
pounds  per  square  inch  tension  to  59,060  pounds  per  squstfe  inch  eom- 
prsBsioni  a  total  range  of  100,874  i>ounds  per  square  inch  in  tiie  same 
piece  of  metal 
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The  oompressioQ  stress  exceeded  the  primitive  elastic  limit  ol  the 
metal.  Even  this  is  not  My  for  the  observed  stresses  are  the  means 
for  their  respective  rings,  the  rings  which  were  cut  apart  radially 
showing  additional  strains  not  released  until  then. 

A  special  experiment  with  ring  ^  •  •  supplied  further  data  in  this  di- 
rection. 

After  it  was  detached  from  the  slice  and  measured,  it  was  turned 
down  in  the  lathe  from  the  outside,  reducing  its  thickness,  while  in  the 
mean  time  the  bore  expanded  additional  amounts,  as  follows  : 

fin  inches.] 


Condition. 

Thickness. 

Diameter 
of  bore. 

2.7800 
2.7»35 
2.7839 
2.7848 
2.7846 
•  2.7847 

StmiDsn 
SacceaiilTe. 

Blessed. 

Totsl. 

bdioe 

.26 
.26 
.20 
.16 
.10 
.06 

0. 

.0035 
.0004 
.0004 
.0002 
.0008 

0. 

.0036 
.0030 
.0043 
.0046 
.0047 

ftSohid.::::;:::;:;: 

Tnmeddown 

D» 

Do.::::::::.::;:: 

Bo 

'  The  stress  oorrespoodiBg  to  this  strain  of  '^0047  at  the  snr&ce  of  the 
bore  is  fi0.72#  pounds  p«r  square  inch  against  34,669  poonds  per  aqsaie 
inch  displayed  by  the  eotin  ring. 

The  ring  was  finally  tamed  down  to  '^025  thickness  and  then  cut 
apart  radially ;  wherenpon  the  ^ids  opened  'M47,  thns  showing  a  dif- 
ference of  intensity  of  stresses  as  they  existed  in  this  thin  ring. 


Gtumdxr  No.  21. 


Tenyfered  and  wnnealed. 


The  rings  of  this  cylinder  were  measured  at  three  stages,  namely : 
(1)  when  the  cylinder  bad  been  turned  to  the  finished  diameters  as  a 
whole;  (2)  when  turned  to  the  diameters  of  the  naked  tube  of  a  3'^2 
gun;  (3)  after  the  rings  were  detached. 

The  inside  rings  a  • ,  ft  • ,  a  •  • ,  and  i « •  were  made  accessible  iix  the 
first  instance  by  cutting  the  cylinder  into  halves  at  the  middle  of  its 
length. 

The  initial  strains  in  these  rings  are  of  small  magnitude  when  com- 
pared with  those  of  cylinder  No.  7 :  the  maximum  strains  representing 
a  compressive  stress  of  2,075  pounds  per  square  inch  in  ring  a,  in  pass- 
>  ing  from  its  condition  in  the  finished  cylinder  to  the  reduced  dimensions 
of  the  naked  tube,  which  amount  is  increased  to  3,457  pounds  per  square 
inch  when  detached. 


784  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATEHIALS. 

The  differences  of  the  two  tables  of  strains  and  stresses  show  the 
oompaiative  state  of  the  metal  in  the  naked  tube  and  in  detached  rings, 
and  are  as  foUows : 


Biiiffi. 

Initial  ttnint. 

Initial  iitrei—et  par  ■qnara 
inch. 

Tentkni. 

Teaakm. 

V  •  • 

C  •  •  • 

V  •  •  • 

IndL 

Inch. 
.0002 

Powftda. 

PmmdB. 

1.881 

.0001 

.0001 
.0001 

07B 

088 

801 

007 
808 

800 

.0001 
.0001 

.0001 

.oooi 

871 

From  which  is  shown  that  the  initial  strains  in  the  cylinder  when 
tamed  to  the  diameters  of  the  naked  tnbe  are  almost  extinct. 

A  general  observation  applicable  to  the  three  cylinders  is  the  ap- 
parent nnsymmetrical  arrangement  of  the  initial  strains  in  their  masses. 

In  cylinder  No.  7  the  stresses  of  greatest  intensity  were  at  the 
comers  and  exposed  snrfaces,  the  retrogression  in  intensity  occnrriDir 
very  rapidly  when  departing  from  those  snrfaoes. 

This  fact  is  strikingly  illnstrated  by  the  outside  ring  a,  firom  which 
a  sector  2^"  long  was  cat.    The  opening  then  dosed  a  distance  of  'M9, 


thns  showing  this  ring,  ".23  thick,  contained  within  itself,  after  detach- 
ment fh>m  the  cylinder,  tensile  and  compressive  stresses  of  great  mag- 
nitade  and  intensity. 

A  similar  sector  I'M  long  was  cat  firom  ring  o  •  •,  cylinder  No.  7. 

Very  little  change  was  experienced,  the  ends  ef  the  ring  cloeiDg  only 
aboat  one-thoasandth  of  an  inch. 
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CYLI2a>BR  No.  7. 

FINISHED  DIMENSIONS, 

....inchM..  8.31 

bdinaeter do....  1.87 

Ontoide diameter do....  6.10 

[Ini 


Length . 
Iiuddedj 


Ringi. 

DUmetem. 

Meuia. 

1 

9 

3 

4 

a 
b 
e 
d 
e 

•  m 

6. 
e, 
d. 

0. 

&.0466 

6.2407i 

4.6896 

8.8244 

3.1126 

5.0472 
6.2847 
4.5853 
3.8237 
3.1186 

ft.  0463 
5.24:5 
4.5403 
3.8268 
3. 1210 

5.0426 
5.2808 
4.6887 
3.8252 
3.1166 

6.0474 
6.2402 
4  5342 
3.82671 
3.1188 

5.8460 
5.2802 
4.5381 
8.8822 
3. 116U 

5.0476 
6.24331 

8.8260 
8.1180 

5.0433 
6.2806 
453641 

8.8811 
3.1166 

&o«e7 

6.2417 
46880 
8.8266 
8.1176 

6.0460 
5.2388 
46360 
8.8280 
8.1170 

RINGS  DETACHED. 


6.05631 

5.0640 

5.0556i 

&0578 

&0658 

5.2458 

5.2453 

5.2441 

6.2401 

&a460 

46416 

46425 

45365 

46406 

4.6408 

8.8263 

3.8283 

3.8273 

8.8288 

8.8272 

8.1161 

8.12474 

8.1235 

8.1221 

8.1214 

6.06B8 

6.0475 

5.0660 

6.0687 

&06ae 

5.23061 

6.2432 

5.2443 

6.24S0I 

6.2488 

46387 

46416 

46410 

4  6384 

4  5330 

8.8260 

8.8280 

3.8361 

3.8340 

3.8810 

€  • 

8.1240 

3.1208 

8.1208 

3.1223 

3.1210 

MIDDLE  SECTION  OF  CYLINDER. 

•  .. 

5.9634 

5.0301    i        6.0366 

5.9332 

6.0334 

b.. 

6. 2410 

5.2414    1        5.2360 

5.2340 

5.2386 

1       e  .. 

4  5328 

4  5333    1        4  5313 

46314 

46322 

d.. 

8.8380 

3.l$368    1        3.8378 

8.8362 

8.8373 

e  •• 

3.1200 

3.1270    1        3.1286 

8.1347 

8.1308 

MEASUREMENTS  OF  DETACHED  RINGS. 

!.   •.. 

6.0404    1        5.0340 

6.0370 

5.0358 

5.0870 

b .. 

5.2414)!        5.2417 

5.2374 

5.2364 

6.2800 

e  •  • 

46831            45825 

45207 

4  5802 

46811 

d.. 

8.8366            3.a)90 

8.8360 

3.8365 

3.8360 

4  •• 

&1296           3.1202 

8.1303 

8.1B62 

8.m4 

COMPUTED  STRESSES, 


a  • 

Meen  dlMnetera. 

iDitial 
etrainB. 

Initial  atresses  per 
square  inch. 

Before 
oattJngap. 

After 
cntting  Qp. 

Tenaion. 

Compree- 
aioo. 

Inehea. 
5  0467 

Inches. 

+.0001 
+.  0(142 
+.0028 
+.0017 
+.0038 

+.0078 
+.0050 
+.0080 
+.0030 
+.0040 

Pounds. 

Pdttndf. 
46,007 
12,038 
16,204 
13,881 
36,666 

30,361 
28.635 
10,887 
23,610 
47, 161 

6.2417    1        5.v:450 
45380    1        4.5403 
3.8255    ,        3.8272 
3. 1176     '        3-1214 

5.0460 
5.2383 
4.6360 
8.8280 
8. 1170 

6.0828 
5.2433 
4  5300 
3.8310 
8.1210 

MIDDLE  SECTION  OF  CYLINDER 


a.. 
5.. 


5.0384 
5.2386 
4  5322 
3.8372 
3.1303 


I 


5.0370 
5.2300 
4  5311 
3.8360 
3. 1314 


+.0036 
+.0014    I 
-.0011    ; 
-.0012 
+.0011 
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18.202 
2,201 


1,054 
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CVLINDBR  No.  8. 

FINISHED  DIMENSIONS. 

LMcth iiicb»..lll 

lD«d«  diameter do.. ..13 

OttUide  diameter,  end  a-4 do....  IS 

OntoidediMieter.eodA^ do.—  ib 

[In  inches.] 


Diameters. 

Binge. 

Meano. 

1 

'J 

3 

4 

5.9569 
5.2269 
4.4939 
3.7639ft 
8.0031 

5.9548ft 
5  2-264 
4.4943 
8.7665ft 
8.0006 

5.9565 
6.2267 
4.4951ft 
8.7671 
8.0087 

5.9679ft 

5.2247 

4.4978 

8.7666 

8.0044 

&.9S65 

&.2288 
4.4953 
8.7060 
8.0042 

«• 

5.9516ft 

5.2275 

4.4957ft 

3.7620 

8.0089ft 

5.9501 

5.2251 

4.4017ft 

8.7565 

8.01271 

5.9484 

5.2232 

4.4938ft 

8.7665 

8.0105 

5.9508 
4.4947| 
8!  0106 

&9591 
&S262 
4.4989 
8.7628 
S.0167 

RINOS  DBTACHSD. 


5.9670 

5.9558 

6.9585 

5.9588 

S.957S 

6.2284 

6.2263 

5.2268 

5.2254 

5.2267 

4.4941 

4.49t5 

4.4952 

4.4984 

4.4955 

8.7639 

3.7667 

8.7678 

3.7668 

8.7681 

8.0027 

8.0008 

8.0087 

8.0048 

8.0041 

5.9539 

5.9504 

5.9477 

5.9518 

5.9509 

6.2283 

5.2258 

6.2288 

6.2258 

6.2867 

4.4939 

4. 4918 

4.4936 

4.4949 

4.4M0 

3.  7629 

3.7586ft 

8.7668 

8.7634 

8.1829 

#• 

8.0000 

8.0128 

8.0105 

8.0106 

8.0197 

COMPUTED  STRESSES. 


Biaga. 

Mean  diametera. 

Initial 
strains. 

Initial  atresees  per 
sqnareinch. 

Before  ont- 
tinsnp. 

After  cat- 
ting np* 

Tenaion. 

Comprsa- 
aien. 

IneKet. 
5.9565 
5.2262 
4.4053 
3.7661 
3.0042 

5.9501 
5. 2252 
.  4.4939 
8.7628 
8.U107 

JneheM. 
5.9675 
5.2267 
4.4956 
3.7662 
3.0041 

5.  !>S0» 
5.  -.'SR? 
4  49M> 
3.76;e9 
3.0107 

Inch. 
+.0010 
+.0005 
+.0008 
+.0001 

-.own 

+  .00V 

+.  roo'i 

+  .0<»01 
+.C0U1 
0. 

P»un4a. 

PovndM 
6.037 
2,870 

197 

900 

4.034 

2,871 
668 

-•-.. 

197 

6. 

0. 
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WHACKED  SLICE  •••-#•• 
[In  Inehei.] 


Bings. 

DUoneton. 

Me«i«. 

1 

9 

3 

4 

•  •• 

6.9687 
6.2160 
4.6166 
8.7749 
8.0287. 

6.9680 
&2172 
4.6117 
8.7801 
8.0291 

S.9000 

S.S166 
4.5192 
8.7794 
8.0366 

&9661 
5.2166 
4.6160 
8.7798 
8.0286 

6.9000 

6.2168 
4.6164 
8.7786   . 
3.0806 

[Heated  cherry  red  and  tempered  with  oU  at  66P  Fahr.,  eooling  from 
the  bore.] 


a*. 

&9620 

6.9662 

6.9661 

6.9660 

6.9646 

6.. 

6.2U7 

6.2166 

6.2156 

6.2141 

5.2148 

«•• 

4.5184 

4.6005 

4.5180 

4.5135 

4.6136 

d.. 

3.7726 

8.7780 

8.7781 

3.7781 

8.7767 

«•• 

3.0261 

8.0270 

8.0348 

8.0268 

8.0286 

MEASUREMENTS  TAKEN  AS  RINGS  WERE  DETACHED. 

SING  •  .  •  DBTACHIB. 

[In  Inohee.] 


Bings. 

Dinmetert. 

Xeuia. 

1 

9 

3 

4 

•  •• 

«•  • 

(1.. 

6i9606 
5.2120 
4.6116 
3.7704 
8.0295 

6.9660 
6.2142 
4.6079 
8.7763 
8.0906 

&9641 
6.2148 
4.6164 
8.7764 
8.0381 

&9688 
5.2125 
4.6119 
3.7762 
8.0004 

6.9684 
6.2182 
4.5120 
8.7748 
8.0821 

BINQ  d  • .  DBTACHED. 


am* 

d.. 

6.9691 
6.2107 
4.6102 
3.7786 

&9686 
6.2129 
4.5066 
8.7788 

6.9627 
6.2130 
4.6161 
&7789 

6.9622 
&2112 
4.61(»6 
3. 7700 

6.9019 
6.2120 
4.5106 
8.7776 

BTKQ  c  • .  DBTACHED. 


&9588 
6.2100 
4.5118 

5.9627 
6.2122 
4.6075 

6.9612 
6.2118 
4.5178 

6.9611 
6.2101 
4.6124 

6.9606 
6.2110 
4.6121 

BINGd  •  •  •  AND  h  .  •  DBT  ACHBD. 


t" 

'  &96es 

5.8100 

6.0688 
5i8129 

&9618 
6.2116 

5i9ei8 
6.2108 

6.9610 
5.1115 
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Blagt. 

DiamatfliEa. 

Kmiu. 

1 

9 

3 

4 

5.0606 
&2245 
4.6266 

8.7678 
8.0267 

&9700 
5i2280 
4.6330 
8.7726 
3.6968 

5.9711 
&2288 
4.5348 

3.7662 
&0S70 

5l07QB 
5.2266 
4.6907 
'  8.7680 
8.0282 

.     6.9706 
6.2948 

3.6270 

[EaidoMd  by  bMittag  low  oherry  red  and  oocdlnc  with  water  at  50^  Felir. 
fh>in  the  bore.] 


»••• 

6.8660 

6.0686 

5.9606 

Sl9689 

&0886 

6... 

JgJ 

6.2906 

5.2218 

1^ 

5.9821 

«••• 

4.6810 

4.SS383 

4.6900 

d... 

8.7658 

8.7706 

3.7668 

8.7668 

3.7871 

«•• . 

8.09S7 

8.6287 

3.0264 

3.0960 

3.0618 

MSA8UBEMBKT8  TAKEN  AS  RINQ8  WERE  DETACBED. 

RING  «...  DBTACHED. 

[In  inohes.] 


BiBg^ 

DiMneten. 

Haana. 

1 

9 

3 

4 

6... 

5.0652 
5.fi02 
4.6225 
3.7628 
8.0801 

5.0075 
5.2188 
4.5283 

5.2S7 
4.6327 
3.7651 
8.0310 

siSo 

4.5296 
3.7640 
8.0312 

5i06T8 
5i2907 
4.6S7i 

[Haalad  bright  red  and  cooled  with  water  at  80"  Fahr.  fh>nr  the  bfoa.] 


a... 

4  ••  • 
4... 

SiOTOO 
5i9817 
4.8819 
8.7580 

1-^ 

4.6800 
8.78S0 

6.9897 
S.9016 
4.5007 
3.7657 

5.0552 
5.9078 

&7620 
5.2182 

BIK6  d...  DBTACIBQSD. 


c  •  •  • 

5.0656 
5.2164 
4.5164 
8.7714 

5.9681 
5.2166 
4.5938 
3.7756 

4.5035 
3.75S6 

5.9406 
&2012 
4.6000 
3.7626 

5.0577 
6.9076 

RING  e  • .  .  DETACHED. 


6... 

5.9621 
5.2128 
4.5816 

5.2120    '       5;  1016 
4..6a01           4.6106 

4.6006 

6.0641 
6.2086 
4.6138 

BIN08«...  AKDfr 


DBTACHXD. 
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CYLiXDim  No.  21. 

FINISHED  t>tMENS10NS, 

LflBcth -.— laohM^  8.96 

lDil36diam0ti¥ do....  2.83 

-  ^ do....  8.21 

lln  inches.] 


BlBga 

Diamoten. 

MMriB. 

1 

9 

3 

4 

• 
ft 

•  ••• 
ft... 

48848 

8L4858 
4.9128 
8.4374 

4.8107 
a4858 
4.9888 

8.4414 

4.88491 
8.4414 

8.4467 

48482 
3.4898 
.49884 
3.4417 

48882 

8.48V8 
49880 
8.4416 

[Cylinder  cat  in  halTes  st  middle  of  length.] 


ft. 

A.. 

ft.. 

48606 
3.4864 
49416 
3:4834 

43685 
3.4340 
49409 
3.4576 

48579 
8.4338 
49464 

8.4536 

48578 
3.4381 
494« 
8.4567 

485ir8 
3.4856 
49Att 
8.4868 

[Cylinder  turned  down  to  flnlBhed  dlnmeters  of  n*k«d  tube.] 

BND  a -a. 

IfiameUn :  exUrior,  4".6 ;  bort,  Z",Z 


a 
ft 

o. 
•ft. 

48851 
8.4354 
43669 
8.4!965 

43411 
8.43601 
4  8538 
8.4339 

43852 
8.4416 
43582 
8.4889 

43427 
8.4384 

END  a.. -a.. . 
Diameigrs:  exterior,  5".2i  bare,  8."8. 


a. . 

ft.. 

ft... 

49415 
3.4584 
49123 
8.4875 

49407 
8.4571 
40388 
8;4412 

49483 
3.4534 
49387 
3.4458 

49450 
8.4669 
49387 
8:4G1 

49481 
8.4668 

4S821 

a4tt7 

tBttlAL  8TBE8SES  COMPUTED   AFTER  TBE  CTLI^^DJ^B    WAS  TDRNED 
DOWN  TO  FINISHED  DIAMETERS  OF  NAKED  TUBE. 


».<■. 

Meui  diunetere. 

Initial 
strains. 

Initial  stiesses  per 
sqoareinoh. 

Before 
taming 
down. 

After 
toming 
dovn. 

Tension. 

Compns. 
sion. 

ft  . 

tf  .  . 
ft  .  • 

a .  •  • 
ft . .  • 

Jwhte, 
48382 
3.4a7j> 
43572 
8.4366 

^     49482 

f     a4953 

493-20 

X4415 

InOue. 
43383 
3.43<<1 
4  3675 
3;43S7 

49431 
3.4a&2 
4  0321 
3.4417 

IfUh. 

+.0003 
+.0002 
+  .0003 
+.0001 

-.0001 
-.0001 
+.0001 
+.0002 

Pewnde, 

Pwnde. 
2,075 

1,745 

2,005 

881 

_ 

607 
868 

CM* 

1.748 
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BING8  DETACBED. 

[iMiaehea.) 


Klaxo. 

DiMMten. 

Mmm. 

1 

9 

3 

4 

• 
3 
•• 
ft. 

4.3343 
3.4353 
4.3530 
3.4304 

4.34154 
3.4350 
4.3538 
3.4337 

4.3356 

3.4415 
4.3570 
8.4380 

43428 

3.4304 
4.3578 
3.43tt 

43337 
3.4383 
43S74 
IL4856 

••• 
ft*. 
•••• 
ft... 

4.3418 
3.4535 
4.0122 
3.4375 

4.0406 
3.46001 

3.44U 

4.0458 
3.4537 

3.4456 

43444 
3.4570 
4.8385 
3.44131 

40« 
3L4563 
43322 

3w44J6 

INITIAL  STRESSES  COMPUTED  AFTER  THE  RINGS  WERE  DETACHED. 


^ 

HMBdlameton. 

IntUAl 
stnin*. 

Initial  atKMM  p« 
wqnmnimeh. 

tarniiig 
down. 

After 
oattiBg  op. 

TenaioB. 

Comprea- 

akn. 

m 
ft 

i: 

Mm* 
ft.. 
•••• 
ft... 

Indkm, 
43382 
8.4373 
43573 
3L4356 

40132 
3.4553 

4.3330 
3.4415 

Indkm, 
43S87 
&43>« 
43574 
3.4356 

40433 
8.4553 
4.3323 
3.4416 

Imek. 

+.0005 
+.0001 

+.0002 
0. 

0. 
0. 
+.0002 

+.0001 

Plpmdff. 

0 
0 

872 

0 

0 
0 

mxiAL  siEAnrs  nr  suces  from  tube  ho.  s,  »-nrcH  sibbi 

B.  L.  RIFLE. 

These  slices  were  received  from  Lieat  L.  L.  Brnff,  IT.  S.  Army, 
West  Point  Foandery. 

The  approximate  dimeiisions  when  received  at  the  Watertown  Arsenal 
were  as  follows : 

rin  inchea.] 


iDtonial 
diamater. 

Eztamal 
diameter. 

Lengtha. 

Braaobalioe 

7.0 
7.0 

15.75 
1410 

1.26 
L25 

Miualaalioe 

Slices  tnmed  down  to  V  in  length. 

In  ooropnting  the  stresses  the  modnlns  of  elasticity  is  assumed  to  be 
30,000,000  pounds  per  square  inch. 

NoTB. — ^These  tests  were  conducted  in  a  similar  irflB^nner  to  the  tesU 
of  the  slices  from  3'\2  rifle  tubes  Nos.  7,  8,  and  21,  fully  described  else- 
where in  this  report 


S^^^^^h.  KSii3^ZJ^.J).7?z/le 


2^;^e*yyd.A^ 


ZB-re^e^oTi^  crfece 


H  Ex  No  16  SO,  1. 


Si^zc/l^  &g&eZ:B.J^,:Rz/Ze. 


^Tt^Se-  ty?2>./S^ 


i^Gp€^z0Ze^  tj*Z-zGO 


H  Ex  No  16  50, 1. 
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MEASUREMENTS  OF  BREECH  SLICE. 

SINGS  IK  SLICB  BEFORE  DETACHING. 

[In  lnohM.1 


DinmetAts.  ' 

Rings. 

Meuit. 

1 

9 

3 

4 

1512402 

15.2536 

15.2401 

15l2606 

16.2506 

18.8047 

13.8072 

13.8057 

13.8047 

13.8056 

12.5200 

12  5358 

12.5203 

12.5318 

12.5812 

11.1660 

11. 1673 

11.1663 

11. 1640 

11.1664 

0.7805 

0.7843 

0.7800 

0.7855 

0.7871 

&4086 

8.4101 

&4066 

8.4124 

8.40M 

RINGS  DETACHED. 

15^2487 

15.2857 

15l2538 

15.2403 

15.2510 

13.8046 

18.8083 

13.8856 

18.8041 

18.8057 

12.5204 

115356 

12.5206 

12.5318 

12.5315 

11.1671 

ll.lfHW 

11. 1640 

11.1655 

11.1661 

a  7808 

0.7842 

0.7800 

0.7867 

8L7877 

8.4107 

&4U0 

&4081 

&4187 

8.4111 

MEASUREMENTS  OF  MUZZLE  SLICE. 
RINGS  IN  SLICE  BEFORE  DETACHING. 

[In  Inches.] 


Btngi. 

Dinmeters. 

Mmuis. 

* 

1 

9 

3 

4 

• 
b 

• 
4 

• 

13.4057 
12.2482 
10.0234 
0.6610 
8.8880 

18.4010 
12.2406 
10.0226 
0.6610 
8.8706 

18.4040 
12.2484 
10.0220 
0.6627 
8.8807 

18.4020 
12.2408 
10.0205 
0.6620 
&3700 

18.4080 
12.2400 
10.0246 
0.6621 
a8800 

RINGS  DI 

BTACHED. 

4 

13.4070 
13L2485 
10.0228 
0.6621 
8.8836 

13.4035 
12.2405 
10. 0218 
0.6610 
&3863 

18.4045 
12.2404 
10.0223 
0.6631 
8.8810 

13.4010 

12.2504 

10.8287 

0.66i6 

8.8770 

18.4050 

12.2405 

10.0230 

0.6624 

8.8800 

COMPUTED  STRESSES, 
BREECH  SLICE. 


Rings. 

Initial 
strains. 

Initial  stresses  per     1 
square  inch.          | 

Before 
oattlng  np. 

After 
cutting  up. 

Tension. 

Compres- 
sion. 

a 
b 
e 
d 

0 
/ 

Jnehea. 
15.2506 
ia8056 
12.5312 
11.1664 
0.7871 

.  8.4004 

InehM, 
15.2510 
18.8057 
12.5315 
11. 1661 
0.7877 
&4111 

Inch. 

+.0018 

+.0001 

+.0003 

-.  0003» 

-(■.OOUO 

+.0017 

Poundi, 

Pound$. 

2.567 

216 

718 

806 

1.830 
6,065 

MUZZLE  SLICB. 


a 
b 
e 
d 

e 

13.4030 
12.2400 
10.0246 
0.6621 

1 
13.405«)    ,       +.0011 
12.t.'40-|    1       +.000"^ 
lO.DJnO           -.0<'07 

0  fllS«21      1        -U  OftOt 

2.446 
1,225 

1,022 

031 
3.288 

8.3S00             fl.3fiufi     ,       4-.tHii)0 

1 
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rBIOnOVAL  EESISTAVCE  OF  STEEL  HOOPS  SHBITHK  UPOS  8XEEI 
TUBES— SECOND  SERIES. 

The  hoops  and  tabes  were  received  at  Watertown  Arsenal  ftom  the 
West  Point  Foandery  in  their  finished  condition.  The  diameteirs  were 
measured  and  the  pieces  then  retnmed  to  the  West  Point  Foondeiy 
for  assembling.  At  this  time  the  4-inch  tube  was  found  badly  rosted 
and  was  cleaned  with  emery  and  oil,  thereby,  according  to  Oaptain 
Birnie's  measurements  tAken  at  West  Point  Foandery,  increasing  the 
mean  diameter  of  the  bore  '^0005 ;  the  decrease  in  exterior  diameter 
was  almost  inappreciable — ^less  than  '^0001. 

After  assembling  they  were  returned  to  the  Watertown  Arsenal, 
when  the  accessible  diameters  were  again  measured. 

The  unhooping  was  done  by  forcing  axially  the  hoops  from  their 
respective  tubes,  weighing  at  the  time  the  frictional  resistances,  the 
maximum  loads  required  to  start  the  slipping,  and  the  loads  on  tbe 
specimens  at  frequent  intervals  until  unhooping  was  completed. 

The  high  shrinkage  under  which  this  series  was  assembled  caused 
some  flow  of  the  metal  at  the  frictional  surfaces  during  the  process  ot 
unhooping. 

This  fSftct  led  to  a  special  experiment  in  order  to  determine  the  effect 
on  the  diameter  of  the  bore  of  a  cylinder  whose  exterior  cylindrical 
surface  had  been  disturbed  and  cold  flow  caused  by  hammering  that 
surface. 

For  this  experiment  the  3-inch  tube  of  the  first  series  of  frictional- 
resistance  tests  was  employed,  the  dimensions  of  which  appear  on  the 
following  sketch : 


The  hammering  was  done  with  medium  blows  of  a  20-ounce  hammer, 
striking  with  the  round  pein. 

The  diameters  of  the  bore  were  measured  along  two  lines— Kos.  1 
and  3. 


TEBTS   OF   IROK,    STEEL,    AND   OTHER   MATERIALS. 

ORIGINAL  DIAMBTKSS, 

TABLB  NO.  1. 

[In  InohM.] 


793 


Difttonoe  from  top. 

IMametan. 

# 

1 

3 

9.6 

xn 

7.9970 
7.9960 
7.9990 

7.9971 
7.9980 
7.9888 

6^90 

Umn» 

7.99793 

7.99797 

Sdotiom  a,  h,  and  o  hammered  at  hoihexlremitiee  of  diameter  No,  3. 

TABLE  No.  2. 
[In  InohM.] 


DUtAnce  from  top. 

Dianeton. 

1 

3 

as 

7.9969 
7.9978 
7.9986 

7.9975 
7.9987 
7.9993 

175 

3.00 

7.99777 

7.9965 

The  effect  of  this  hammeriDg  was  to  decrease  the  meau  leugth  of  di- 
ameter No.  1  ''.00010,  ami  iucrease  the  mean  length  of  diameter  No.  3 
''.00053. 

8eeMon$  a,  by  and  c  hammered  at  one  extremity  of  diameter  No.  1. 

TABLE  No.  8. 

fin  Inches.] 


IHatMiceftmntop. 

Dinmeton. 

1 

3 

0.5 

3.75 

7.9972 

7.9l»82 
7.9999 

7.9075 
7.9988 
7.9992 

6.00 

Heuiii 

7.99813 

7.9983 

No  change  is  found  in  diameter  No.  3,  but  diameter  No.  1  is  increased 
''.00036. 
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TESTS   OF   IBCW,    STEEL,    ANO    OTHEK    MATERIALS. 
Seetians  a,  h,  and  c  hammered  a4  other  extremitjf  of  diameter  JVo.  1. 

TABLE  No.  4. 

[In  inchM.] 


Distance  IVom  t^. 

Diun 

1 

7.9973 
7.9084 
7.9091 

eten. 
3 

0.5 

7.9078 
7.0965 
7.0900 

175 

5.00 

7.90927 

7.00687    ' 

1 

Diameter  No.  1  shows  a  further  increase  of  '^00014,  while  diameter 
No.  3  shows  a  decrease  of  ''.00023. 


The  remaining  portion  of  the  exterior  eurfaoe  seotion  a,  now  hawunmred, 

TABLB  Ko.  ^ 

[In  Inehet.] 


DUtanoe  from  tap. 

Bbunoton. 

1 

3 

0.5 

2.76 

7.0974 
7.M68 
7.0092 

7.9078 
7.0965 

&00 

Keuu 

7.99647 

7.996a 

Diameter  No.  1  shows  a  farther  increase  of  ''.00020. 
Diameter  No.  3  shows  a  decrease  of  ".00004. 


The  remaining  portion  of  the  exterior  oyUndrU»l  ewrfaoe  now  hammertL 

TABLE  Ko.  6. 
[In  inohM.] 


Distanoe  frvm  top. 

Diameten. 

1 

3 

0.5 

7.0978 
7.9092 
7.9006 

7.9978 
7.1)987 
0.0991 

2.75 

5.00 

Means 

7.00887 

7.00637 

Diameter  No.  1  shows  a  farther  increase  of  ".00040.  Diameter  Ko. 
3  shows  an  increase  of  ".00014. 

The  total  enlargement  of  the  bore,  the  average  of  both  diameterSf  is 
".00067. 
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It  was  thoaght  that  the  direct  effect  of  the  hammer  blows  did  not 
I>enetrate  the  metal  to  any  great  depth,  and  that  the  enlargement  of 
the  entire  ring,  as  shown  by  the  increased  diameter  of  the  bore,  resulted 
from  intense  initial  strains  in  the  ontside  cylindrical  zone  of  metal. 

Accounting  for  the  presence  of  initial  strains  by  the  effect  of  hammer 
blows  causing  flow  of  the  metal  at  and  near  the  surface,  thereby  dimin- 
ishing its  density,  so  much  of  the  metal  as  was  thus  affected  would 
be  placed  in  a  state  of  initial  compression,  in  its  efforts  to  assume  a 
zone  of  greater  diameter,  while  the  remaining  metal  of  the  tube  would 
be  placed  in  a  state  of  initial  tension. 

In  a  similar  manner  is  explained  the  difference  in  the  behavior  of  the 
diameters  Nos.  1  and  3  at  the  intermediate  stages,  when  the  exterior 
surface  was  only  partially  hammered. 

The  tube  was  next  put  in  a  lathe  and  the  outside  metal  of  section  a 
tamed  down  one-eighth  of  an  inch  on  a  side,  reducing  the  diameter 
from  IS^'.TS  to  15^^50,  then  the  diameters  measured  as  follows : 

TABLE  NO.  7. 
[In  Inches.] 


Distanoe  from  top. 

Ditmeten 

1 

3 

7.0072 
7.0083 
7.0000 

0.5 

Jl75 

7.0077 
7.0080 
7.0001 

&00 

Means 

7.00847 

7.00817 

Diameter  No.  1  shows  a  contraction  of  '^00040.    Diameter  No.  3  shows 
a  contraction  of  ^^00020. 


End  ieciUms  h  and  e  turned  down  one-eigktk  of  an  inch  on  a  side^  reducing  the  diameUr 

from  15".50  to  15".25. 

TABLE  No.  8. 
[In  inohes.] 


Distance  from  top. 

I>iameters. 

1 

3 

0.5 

7.0072 
7.0083 
7.0088 

7.0068 
7.0070 
7.0085 

2.75 

S.00 

Means 

7.00810 

7.00778 

Diameter  No.  1  shows  a  further  contraction  of  ^^00037.  Diameter  No. 
3  shows  a  further  contraction  of  ^^00044. 

The  mean  diameter  of  the  tube  is  now  7^^9979,  the  same  as  the  origi- 
nal diameter  within  the  limits  of  the  micrometer  readings;  from  which 
it  appears  that  the  removal  of  one-eighth  inch  depth  of  metal  practi- 
cally released  the  initial  strains  caused  by  hammering. 

liiese  results  may  have  been  influenced  somewhat  by  initial  strains 
already  existing  in  the  metal  prior  to  these  esperiments ;  it  is  improb- 
able, however,  that  any  were  of  sufficient  intensity  to  have  materially 
affected  the  results  obtained. 
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MEASmiBMSHTS  07  HOOPS  AHD  T0BE8  AVD  DETAILS  OF  TtSA 

kXTBRIOB  DIAMETBH  OF%INCH  HOOP, 

BEFORE  ASSEMBLING. 
[In  inoliM.] 


Diatanoe  frvm  top. 

DlMneten. 

— 

1 

SI 

3 

4 

6.5 

20.3P60 
20.3662 
20.8060 

20.3062 
20.3066 
20.8070 

90.3061 
20.3064 
20.3072 

20.3061 
20.3662 
20.3070 

20.80€i 

90.906825 

20.807026 

1.5 

J.5 

K6MW 

20.306M 

20.30657 

!M>.  30657 

26.36643 

so.a6Msa 

AFTEB  ASSElf  BUNQ. 


0.6. 

20.3290 

20.3311 

20. 3318 
20.8318 
20.8332 

20.8301 
20.3306 
27.3317 

20.830725 
26.831060 
20.882175 

1.5 

2a  8802 
20.8818 

20.3315 
20.3325 

2.5 

Mauis 

20.38047 

20. 38170 

20.83226 

20.33677 

20.S8U66 

AFTER  DISKANtLIKO. 


0.5 

20.3077 
20.8078 
20.8086 

20.3075 
20.3076 
20.3081 

20.3071 
2a  3078 
2a  8080 

2a  8078 
20.3075 
20.8083 

26.807460 
2a  807566 
sa  868256 

1.5 

2.5 

HeaiM 

20.80S03 

20.30773 

20.30746 

2a  30770 

2a  807718 

INTERIOR  DIAMETERS  OF  SCINCH  HOOP. 

BBFOSB  ASSEICBLINO. 

[In  InohM.] 


Dlttanoe  from  top. 

DiMMtort. 

«_ 

.     1 

9 

3 

4 

15.7407 
15.7406 
15.7402 

a5 

15.7497 
15.  7404 
15.7491 

15.7500 

ia7«o 

15.7407 

15.7501 
15.7490 
15.7496 

15.740615 
U.  740616 
la  740166 

1.5 

8.5 

liMna 

IS.  74040 

15.74906 

15.74087 

15.74946 

U.  74665 

AFTER  DISIiANTLING. 


0.5 

15. 7517 
15.7511 
15.7605 

1&7516 
15.7612 
15  7506 

ia7615          ]a761S           laTBU 
15.7500      1    ia756e           li.7510 

IK  9IIA1              1f(  7M1                IK  TSfeiS 

L5 

*A5 

MMns 

15. 75110 

15.75113    :    16.75003    .    15.75077          15.760961 

^zrtc/i..^oi?  ct7Zj^JZT£6& 


^e£:rt:/^or'c&.  Ti7Zj^<S 
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EXTERIOB  DIAMETEH8  OF  TUBE  WITH  ^-IKCH  HOOP. 
BEFORE  ASSBMBLING. 

riB  Inohiaa.]    * 


TM^ani^  fWMm  4lAn 

DkHneten. 

Mmm. 

1 

9 

3 

4 

0.6 

16.7871 
15.7870 
15l7871 

15.7874 
15.7872 
15.7874 

15.7861 
15.7862 
15.7862 

15.7867 
15. 7807 
15.7868 

1& 786885 
15. 786776 
15.786876 

1.6 

8.6 

M«UI8. 

16.78707 

1&  78783 

15.78617 

15.78  73 

15.7854 
16.7868 
16.7868 

16.786826 

1 

AFTBB  DISMANTLING. 

0.5 

16.7800 
16w7861 
16.7868 

15u7863 
15.7864 
16.7864 

1&7858 
16.7853 
15.7868 

15k  785725 

1.6 

]5.78.'(000    1 

8.6 

16. 786926    \ 

MeHis 

16.78618 

1&  78687 

16.78688 

16.78567 

15.785850 

DIAMETERS  OF  BORE  OF  TUBE  WITH  Z-INCH  HOOP. 

BBVOBB  ASSBMBLINO. 

[In  inches.  J 


Distenoe  from  top. 

Diaowten. 

MeMia. 

7.008675 
7.000075 
7.008826 

1 

9 

8 

4 

0.6 

7.0087 
7.0001 
7.0085 

7.9907 
7.9990 

7.0082 

7.0989 
7.0992 

7.9984 

7.9984 
7.9990 
7.0082 

L6 

2.6 

If  tnaii 

7.00877 

7.00664 

7.09883 

7.89853 

7. 9986917  ' 

AFTBB  ASSEMBLING. 

0.6 

7.0006 
7.0007 
7.0003 

7.0017 
7.0016 
7.0011 

7.0000 
7  0000 
7.0002 

7.9806 
7.0000 
7.0804 

7.9907 
7.9008 
7.0J026 

1.5 

2.6 

¥con« 

7.00033 

7.00147 

7.00066 

7.08867 

7.000583 

AFTER  DISMANTLING. 

0.6 

7.0969 
7.0986 
7.9976 

7.0000            7,0000 
7.0086            7.0089 
7.0077            7.0978 

7.0088 
7.8088 
7.0077 

7.998986 
7.998726 
7.99n00 

1.6 

8.6 

Mmum   

7.99887 

7. 00848    >      7-  fi08K7 

7.00843 

7.098460 

798         TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 
MXTERIOB  DIAMETERS  OF  ^INCB  BOOP. 

BBFOBB  A8SS1CBLINO. 

[In  inohM.] 


I>iaianoe  flrom  top. 

DiMDeten. 

1 

9 

3 

4 

0.5 

20.3065 
20.3000 
20.8110 

20.3087 
20.8008 
20. 8110 

20.3086 
20.3K0 
20.3123 

20.3088 
20.3101 
20.3115 

20.30860 
20.31145 

2.0 

3.6 

Heaos 

20.80060 

20.80083 

20.31030 

20.81007 

20.81000 

AVTER  ASSEMBLING. 

20.3321 
2a  3333 
20.3350 

0.5 

20.3313      '    20.3318 
20.3323      ,    20.8328 
20. 8343      1    20. 3347 

20.3319 
20.3330 

9a  931'>. 

20.331775 
20.332890 
2a  334560 

2.0 

3.5 

Means 

20. 33263         20. 33310        20  33303 

20.33347 

20.3330563 

NTLING. 
20..')009 

AFTER  DI8MA 

20.3008 
20.3114 
20. 3124 

0.5 

20.8100 
20.8111 
20.81S2 

20.8000 

20.8000 

20.811175 

20.8123 

2.0    

20.3111 
20.3123 

20.3111 
20.3123 

8.5 

K«Mlfl  , .    

20.8111 

20.3111 

20.3111 

20.3112 

20.311125 

INTERIOR  DIAMETERS  OF  A-INCH  HOOP, 


BEFORE  ASSEMBLIXa. 
[In  inobM.] 


DUtanoe  from  top. 

Diameters. 

Means. 

1 

9 

3 

4 

0.5 

16.7400 
15.7406 
15.7406 

15.7403 
15. 7491 
15.7402 

15.7492 
1  J.  7492 
15.7404 

15.7406 
15,7406 
15.7498 

1&  740900 
15l  749375 
15.740500 

2.0 

8.5 

Means 

15.74070 

15.74020 

15,74026 

15.74067 

15.7401583 

AFTER  DISMANTLING. 


0.6 

15.7500 
15.7604 
15.7503 

15.7504 
15.7501 
15.7501 

16.7503 
15.7501 
15.7601 

15.7506 
15.7504 
1&7605 

15.75015 
15.70QS5 
ISl  75095 

2.0 

8.5    

Means 

15.76068 

16.75020 

15.76017 

15.75050 

1&  18165 

4f^  ^ncA  .Shop  c€rz45L^Ri:6G 


^einJo 


r-c^  -re^^tj" 


ZLit.7S 
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TESTS   OF   IRON,    ST£EL,    AND   OTHER   MATERIALS. 
BZTERIOB  DIAMETERS  OF  TUBE  WITH  ^INCH  BOOP. 

BEFORE  ASSEMBLING. 
[IninobcA.] 


THaiAiMiA  fWim  innr 

Meuis. 

1 

16.7866 
15.7866 
15.7866 

*J 

3 

4 

0.5 

2.0 

8.5 

MeMi« 

15. 7861 
15.7856 
16.7830 

15.7873 
15.7860 
15.7867 

15.7871 
15.7867 
15.7867 

16.786775 
16.786450 
15.786475 

15.78660 

15.78587 

15.78697 

15.78683 

15.786570 

AFIER  DISMANTLING. 


O.5.... 

2.0 

15.7853 
15.7832 
16.7849 

15.7847 
15.7846 
1&7842 

15.7863 
15.7866 
15.7833 

15. 7857 
15.7852 
15.7851 

15.785500 
16.785150 
15.784876 

8.5 

MeuM 

16.785188 

15.78450 

16.78578 

15. 78533 

16.786175 

799 


DIAMETERS  OF  BOBB  OF  TUBE  WITH  A-INCH  HOOP. 

BEFORE  ASSEMBLING. 

[In  inohes.] 


TMaA^nAA  AwMn    ftAn 

DiMnetera. 

Means. 

1 

9 

3 

4 

0.6 

7.0088 
7.0904 
7.9088 

7.0087 
7.0090 
7.0987 

7.9989 
7.9993 
7.9987 

7'.W93 
7.9986 

7.096776 
7.000250 
7.008700 

2.0 

8.5 

^'^ 

7.00900 

7.99880 

7.99806 

7.99887 

7.0989083 

AFTER  ASSEMBLING. 

0.5 

7.9012 
7.9014 
7.9915 

7.9018 
7.0010 
7.9917 

7.9917 
7.9918 
7.9918 

7.0907 
7.9913 
7.90U 

7.991350 
7.991600 
7. 991600 

3.0 

8.6 

Mmhiv   .... 

7.90136 

7.99180 

7. 90177 

7.  99113 

7.091517 

Ain 

^ER  DISM^ 

LNTLING. 
7.  ago? 

7.9904 
7.9908 
7.9001 

0.6 

7.9907 
7.9900 
7.0083 

7.9995 

7.000575 
7.009650 
7.900250 

•  2.0 

7.9995            7.9997 
7.9083            7.0903 

'8.6 

ir^iTif 

7.00058 

7.00043 

7.99957 

7.00943 

7. 0004017 

1 

800  TESTS   OF  IRON,  STEEL,  AND  OTHER  MAIXRULS. 

FRlCnOKJL  BE318TANCE  BETWEEN  TUBE  AND  Z-DfCE  ROOF, 

DBTAIL8. 


Appjted 

lOAdS. 

TotaL 

Bemrkik 

FMNUlf. 

indUf. 

• 

50.t>00 

0. 

iBitiiaioiid. 

100,  &>> 

.0087 

IW.OOO 

.0076 

2tM>,aw 

.0118 

i^.oof) 

.0287 

300,  €0*) 

.0209 

ar*,  o<» 

.0338 

360,  MO 

.0347 

3*).  000 

.0307 

400.  two 

.0886 

m\  \m 

.0403 

Hi},  000 

.0428 

460.000 

.0443 

4io,ovo 

.0461 

r^K>.oco 

.0480 

5SO,000 

.0499 

&A0.  two 

.0516 

500,  (jOO 

.0537 

fiflo,ooo 

.0667 

000,  noo 

.0576 

«20,000 

.0587 

ig!:t  ^S(»0 

/ 

m(ioo 

'li'" 

34&,  000 

Highest  nttotMioe  after  fint  aUp. 

.aiio" 

:i.33,  <M«) 

.2012 

Bested  1  boor. 

*37,  00<) 

8«ddeoalip. 

4Lia,ooo 

.'27'*" 

!-►    ^^y■i) 

.82 

■aw,  vW 

.84 

370,000 

.39 

358,000 

.42 

354,000 

.46 

358.000 

.60 

860,000 

.64 

368,000 

.58 

343,000 

.68 

330,000 

.80 

315,000 

.87 

306.000 

.94 

208,000 

LOO 

288.000 

LOO 

263.000 

L80 

254,000 

L26 

252,000 

L83 

223,000 

L46 

222,000 

1.51 

217.000 

L69 

213.000 

L68 

206,000 

L67 

203,000 

L09 

196,000 

L70 

188,000 

L79 

184.000 

L83 

178,000 

1.87 

172.000 

L92 

162, 01*0 

L99 

160.000 

2.05 

160,000 

2.08 

153,000 

2.11 

147,000 

2.16 

140,000 

2.24 

136,000 

2.28 

181.000 

2.36 

122,000 

2.40 

115.  OPO 

2.47 

108,000 

2.66 

102,000 

2.71 

90,000 

2.77 

88,000 

2.86 

80.000 

2.92 

77.000 

2.94 

TESTS  OF   ISONy  ST££Ly  AND    QTQ£$   ]^T]^IM<a, 


80^ 


There  was  a  sadden  slip  o£  ".X^  of  tjlie  boop  on  the  tube  at  the  time 
the  ultimate  resistance  was  reachedL,  ajccompaoied  bj  '9k  loud  report. 

The  remainder  of  the  nnhopping  was  charactemed  by  SA|il4en  slips 
of  the  hoo]^,  and  violent  flactuations  of  the  load»  ve^ii^  to  continue 
the  movem/ent  of  the  hoop. 

The  exterior  cylindrical  surface  of  the  tube  feoeived  a  high  polish 
while  unhooping.  A  burr  was  thrown  up  at  th£  edg^  of  ttxe  hoop 
which  came  off  last,  covering  about  200  degrees  of  are,  9ind  included 
the  marked  ends  of  the  diameters  1  to  4,  inchisiveb 

There  was  a  slight  flow  of  metal  from  the  extei^ior  cylpid^^al  surface 
of  the  tube  into  the  ends  of  the  grooves  of  the  outer  reintorce  ring. 


FBICTJSOKAL  SESISTANCE  BETWEEN  TUBE  JJ^D  ^I^<!^  SqOP. 

DBTAILS. 


^,sr 

TotiJ 
movemflnt 

Bamarka. 

^» 

z^ 

InitlalloML 

100,000 

.0028 

150,000 

.0058 

2100,000 

.0000 

ZfiflLDOO 

.oiao 

apo.ooo 

ttO,000 

.0152 

.0185 

400,000 

.0220 

450,000 

.0280 

SSolooo 

.0880 
.0338 

000,000 

.0878 

.  VH:^ 

.0425 

aiso^M 

""".ii"'" 

855.000 

StS! 

.28 

igSS 

:S 

821.000 
820,500 
820^400 

.40 
.45 
.50 

817.000 

.56 

808,800 

.00 

805.000 

.75 

270,000 

.86 

278,000 

.06 

^^ 

J:» 

t9%000 

110 

274.000 

1.15 

■^z 

"*'*i'a"* 

^^ 

Yn 

265,000 

1.40 

253,000 

L46 

244.000 

1.60 

243.000 
240.000 

tS 

283,000 

!.«» 

220,000 

1.70 

225^000 

L75 

217,000 

L80 

212,000 

1.85 

211.000 

LOO 

210.000 

1.06 

905,000 

2.00 

^ 

istx 

IS 

Mm 

lis 

ISSS 

190 

. 

125 

188^000 

180 

H,  Ex.  16^-^61 


802  TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS. 

DETAILS— ContlBiied. 


Applied 

iMWU. 

Total 

Benufflu. 

i\WIMfi^ 

Inefta*. 

182.000 

2.35 

176.000 

2.40 

171.000 

2.45 

166.000 

2.50 

161.000 

8.66 

168^000 

2.60 

140.000 

2.70 

140,000 

2.80 

135.000 

2.00 

126.000 

8.00 

iia.000 

8.10 

109.000 

8.20 

102.000 

8.80 

08.000 

8.40 

03.000 

8.60 

01.000 

8.60 

88.000 

8.70 

81.000 

3.80 

79.000 

8.80 

Under  the  maxim  am  load  the  hoop  slipped  on  the  tube  a  distance  of 
"A^^  accompanied  by  a  load  report. 

There  was  a  smooth,  coutinnoas  movement  of  the  hoop  until  it  had 
been  forced  along  '^50.  After  this  the  movement  of  the  hoop  was 
irregalar  and  characterized  by  sadden  slips,  with  violent  flactnations 
of  the  loads. 

The  exterior  cylindrical  snrflEbce  of  the  tnbe  was  highly  polished  by 
the  act  of  auhooping. 

A  barr  was  thrown  up  along  that  edge  of  the  hoop  which  came  oft 
last,  covering  aboat  200  degrees  of  arc,  and  indaded  the  marked  ends 
of  the  diameters  1,  2,  and  3. 

There  was  a  slight  flow  of  metal  from  the  exterior  cylindrical  snr&oe 
of  the  tnbe  into  the  ends  of  the  grooves  of  the  reinforce  ring. 


TEMPEBATUBE  TESTS. 

A  number  of  tests  of  this  series  have  been  made  and  are  recorded 
in  earlier  reports ;  certain  results  here  appear,  and  subsequent  reports 
will  contain  additional  data. 

It  is  intended  to  make  this  a  comprehensive  series  of  tests  of  wroogbt 
iron,  steel,  and  cast-iron  bars,  upon  the  topics  enumerated  below: 

TENSILE  TESTS  AT  DIFFERENT  TEMPEBATVRES. 

COMPRESSION  TESTS. 

ORUSUiyO  TESTS,  AND  COLD  FLOW  OF  SHORT  OTLINDSB8. 

COEFFICIENTS  OF  EXPANSION. 

MODULI  OF  ELASTICITY  AT  DIFFERENT  TEMPERATUSB& 

SPECIFIC  GRAVITY  DETERMINATIONS. 

INITIAL  STRAINS. 

RBPh.A  TED  STRESSES. 

BENDING  TESTS. 

SHEARING  TESTS. 

The  most  prominent  features  of  the  series  will  consist  of  the  obser- 
vations made  on  the  hot  bars,  but  the  opportunities  here  offered  with 
the  several  grades  of  metal  represented  are  availed  of  to  extend  (he 
series  and  include  many  cold  tests. 

The  results  of  each  class,  so  far  as  they  have  been  developed,  will  be 
discussed  separately,  and  precede  the  introduction  of  the  details  to 
which  they  pertaii^. 


TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

TENSILE  TESTS—STEEL  BARS. 

CHSMICA.L  COMPOSITION. 


803 


Harks. 

Cn-bon. 

M..^ 

SUiooii. 

i-no , 

P«r  flint 

.00 
.20 
.81 
.87 
.61 
.67 
.71 
.81 
.80 
.07 

Pw  flint 

:S 

.07 
.70 
.68 

.88 
.68 
.00 
.67 
.80 

PiT  flMrtL 

8-188 

8.788 

4-786 

6-803 

.08 
.07 
.08 
.17 
.10 
.88 

0-707 

t~92B 

8-760 

0-760 

10-384 

The  spedmeDs  were  taken  from  bars  1^'  diameter  of  open-hearth 
steel  as  described  in  Report  of  1886. 

The  total  length  of  the  specimens  was  36"^  with  ends  l^'^  diameter, 
threaded  10  per  inch,  Franklin  Institute  standard  shape.  The  stems 
were  turned  a  length  of  32'^  of  which  W  was  used  as  the  gauged 
length,  where  the  bars  were  reduced  to  1''.0092  diameter.  In  this  con- 
dition the  modulus  of  elasticity  of  each  was  determined  as  recorded 
in  Report  of  1886. 

After  a  period  of  rest  the  tests  were  resumed,  and  carried  to  final  rup- 
ture, the  stems  now,  with  the  exception  of  Nos.  1,  2,  and  the  first  bar 
of  No.  If  being  turned  down  to  smaller  diameters. 

The  first  bar  No.  7  broke  in  the  head  at  the  root  of  the  thread,  and 
another  bar  was  prepared  with  the  diameter  of  the  stem  reduced  to  ".757. 

Less  ductile  metals  require  a  greater  difference  between  the  areas  of 
the  stem  and  at  the  root  of  the  thread  in  the  head,  to  avoid  rupture  of 
the  latter,  than  is  required  by  metal  possessing  greater  ductility. 

It  is  also  shown  in  bars  Nos.  8, 9,  and  10  how  the  center-punch  marks, 
which  were  about  '^01  deep,  in  the  sur£eu»  of  the  stems  located  the 
places  of  rapture. 

With  increased  hardness  of  metal  slight  imperfections  become  of  seri- 
ous importance. 

A  diagram  is  appended  with  curves  representing  the  behavior  of  the 
several  grades  of  steel  from  the  initial  loads  up  to  the  time  the  tensile 
strength  was  reached. 

When  loads  are  slowly  applied  the  rupture  of  ductile  metal  does  not 
occur  under  the  maximum  stresses,  but  While  local  contraction  of  area 
is  going  on  and  the  load  is  falling. 

The  contraction  of  area  usually  progresses  at  a  more  rapid  rate,  how- 
ever, than  the  loads  fall,  which  results  in  a  higher  strength  per  square 
inch,  measured  on  the  ruptured  section,  than  the  tensile  strength,  which 
is  referred  to  the  original  diameter  of  the  bar. 

Brittle  metal  breakB  at  once,  with  little  or  no  warning,  under  the  max- 
imum load. 

The  mechanical  work  done  is  computed,  beginning  with  the  initial 
load,  and  values  are  given  in  the  tabulation  which  indicate  the  amount 
of  work  done  at  the  elastic  limit,  also  when  the  maximum  load  or  ten- 
sile strength  was  reached. 

For  those  bars  which  failed  suddenly  and  the  elongation  was  not 
determined  at  the  maximum  load,  the  next  lower  load  and  elongation 
is  used  in  computing  the  mechanical  work. 


804         TKSm  OF   IROHy    BTEBL,    AND   OTH£B    UAXBBUL& 


It  is  seen  that  bars  hftyinf^  tbe  l^^'grh^st  tensils  strength  were  not 
those  which  required  the  most  work  to  cause  rapture. 

A  number  of  bars  show  a  yielcliug  point  irnmediately  npon  passing 
the  elastic  limit,  dttrfng  whiek  peric^  the  metal  stretches  and  takes  a 
considerable  set  vnder  load*  below  MboBQ  whiek  had  previously  been 
sustained. 

In  an  earlier  repetli  resolte  wereaiiewn)  in  which  this  behaYior  was 
repeated  in  the  same  bars  as  higher  Ibads  were  reaee^L 

The  compresskm  tests  of  this  serits  aie  Lacluiitd  m  theBepoitof 
1886. 


DETAIUi  OF  TEttSILX  TESTS.. 
Tests  made  at  atnwspheric  temperatures. 

Marks,  m 

C,  .Q©*;  Mb,  .11. 

Diameter,  I'^.OW^. 

Sectional  areit,  ,8^  ^qnme  inefu 

Gauged  length,  3IK'. 


Awpr^ed  l»miM^ 


Totid. 


Per  sqnafv 
inch. 


In  SaugoA  la^tk. 


BhmgaffloB, 


Founds. 
800 

3,400 

s,aeo 

4iOM> 

4,rau 

6,400 
7.200 

8,800 
9,600 
10l4M 
11,200 
19;  MO 
12, 8U0 
13.600 

15.200 
16,000 
16.8C0 
4.0.0 
8,0f0 

uooo 

16.860 
M^8Sa 


800 
17,600 
1S.46» 

19,200 
20.600 
20,800 
21,600 
22,400 
23,200 
H<HW 
24,460 
24,800 
2S,200 


Poimds, 
1,(66 
2,  MO 

8.000 

4^ooa 

5,600 

6,000 

%oua 

8,000 
9,000 
Mi  606 
11.000 
]1>.000 

i3»e«6 

14.  coo 

1&006 
16  000 
17.000 
1«^006 
19,000 
20.000 
21.000 
5,  000 
M,606 
IS^mM 
21.  OUO 
21,606 


JficA«f. 

6. 
.0016 
.0019 
.6039 

.ooaB 

.0019 
.OORO 
.0070 
.0080 
.0689 
.0100 
.0110 
.0126 
.0130 
.6140 
.  0151 
.0161 
,017k 
.0181 
.61M 

.  o:o2 

.C043 

.oog» 

.  0143 
.O.OJ 
.03)2 


Inch. 
6. 


iBlMal 


Bar  rested  IArm  montha. 


1,000 

22,000 

.0215 

23.000 

.0224 

24,000 

.0234 

29,600 

.0244 

26,000 

.0255 

27.006 

.6267 

28,  fOO 

.0279 

29.0UIJ 

.0290 

30.000 

.0^67 

30.500 

.0460 

81.000 

.2180 

81,506 

.Si 

.0064 


TfigM  «(F  (Boat,  mnsaoLf  asd  oTHut  Hj[i£sa^Uifl. 
^o.  ZBS— Oontinaed. 


605 


In  ganged  lengths. 

Bemarka. 

TotaL 

PerMnare 

Elongatton. 

Set 

Pdtmdf. 
25,000 
28,400  . 
27:200  » 
28.000 
28.800 

.ao^^oo 

80,400 
81,200 
82.000 

82.800 
88,000 
84,400 
85,200 
88.000 
88,800 
87,000 
88^400 
88,200 
40,000 
40,800 
41,000 
41,060 
81.100 

Pounds, 

32.000 

aa.ooo 

t4,(V0O 
3i,600 

Inehei. 

.00 

.85 

.72 

.78 

.87 

.06 
l.« 
L14 
1.00 
1.0044 
XIOOO 
1.1080 
1.1122 
X1186 
1.1250 
X1325 
0.1271 
10215 
1. 1157 
1.1085 
1.1032 
.X8085 
1.00U 
L27 
1.88 
1.50 
1.87 

2.03 
2.28 
2.51 
2.88 
«.» 
8.08 
4.88 
8.82 

Inch, 

TensHe  strength. 

Lead  at  time  <kf.inptn>e. 

=4ttt8.percent 

~ 

< 

39.  tm 

f     1,000 

5,Q(M] 

10,  oo(j 

l&.ooo 

ao.oot' 

30,  md 
35. 11130 

80.  Ofio 

36.  OnO 

15.  iiOO 

10,000 

5.000 

.     1.000 

4L000 

L'io" 

— ^ 



•~— . 

48,000 
48,000 
44,000 
45,000 
48,000 
47.000 
48,000 
40.000 
50.000 
51.000 
52.000 
62,475 



— 

■•■•••«*>>■. 

— 

0 

7.10      . 

••.*•••••.•. 

BloBgtotion  of  inch  sectiow:  ''.28,  ''.26,  ".29,  ".49,  ".«6*,".34,  ".31, 
/^28,  ".216,  ".24,  ".22,  ".21,  ".21,  ".20,  ".21,  ".21,  ".20,  ".20,  ".20,  ".18,  ".19, 
"^  ".17,  ".16,  ".16,  ".15,  ".16,  ".18,  ".17,  ".17. 

Diameter  at  'fracture,  ".O.  Area,  .«292  square  indh.  GoBtraction, 
63w5  per  cent 

Fractmred  6|"  from  neck.    Appeaiance,  silky. 
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ISO.  764. 

Marks,  J, 

0,  .20;  Md,  .46. 

Diameter,  r^0092. 

SectioDal  area,  .80  square  inch. 

Ganged  length,  30"'. 


Applied  liMula. 


TotikL 


Per 
incl 


X" 


Ib  ganged  langth. 


Set 


Ptnmdt. 

800 

1.800 

2.400 

8.200 

4.000 

4.800 

6,000 

0.400 

7.200 

8.000 

8,800 

9.000 

10,400 

11.200 

12,000 

12,800 

13.000 

14,400 

15,200 

10,000 

16,800 

16.800 

17.600 

18.400 

10,200 

20,000 


800 

20,800 
21«000 
22,400 
23,200 
21000 
24,800 
25.000 
20.400 
27,200 
28.000 
28,400 
28,800 
29.200 
29.600 
80.000 
80,400 
80.800 
81,200 
81,600 
82,000 
82,800 
88,000 
84,400 
85.200 
86,000 
86,800 
87,600 
88,400 
89,200 
40.000 
40.800 
41,600 
42,400 
43.200 
44,000 


PoutuU. 

1.000 

2.000 

8,000 

4,000 

6^000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

21,000 

22,000 

23,000 

24,000 

25,000 


0. 

.0010 
.0020 
.0029 


.0100 
.0110 
.0120 

.oiau 

.0140 
.0149 
.0160 
.0170 
.0180 
,0190 


.0210 
.0220 
.0280 


0. 


Initial  IiMd. 


.0001 


.0001 


.0001 


.OOU 


Bar  rested  three  montha. 


1,000 
26,000 
27,000 
28.000 
29.000 
80,000 
81,000 
82,000 
83,000 
84.000 
86.000 
86,600 
86,000 
86,600 
87.000 
87,600 
88,000 
88.600 
89,000 
80,600 
40.000 
41,000 
42,000 
43,000 
44,QP0 
45.000 
46,000 
47,000 
48.000 
40,000 
60,000 
51,000 
52,000 
63,000 
54,000 
55,000 


.0260 
.0270 


.0801 

.0310 

.0820 

.0831 

.0841 

.0847 

.0851 

.0867 

.0361 

.0368 

.0372 

.0377 

.0382 

.0388 

.4864 

.60 

.61 

.65 

.60 

.64 

.68 

.78 

.78 

.88 

.80 

.94 

LOl 

1.08 

1.17 

L25 


LIT 
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'So.  754 — ^Gontinued. 


la  ganged  length. 

Bemarks. 

TotaL 

Persqnwe 
inoh. 

Blong»ti<m. 

Set. 

FoymdB. 

44,800 
45,600 
46,400 
47.200 
48,000 
48,800 
49,600 
60,400 
51,200 
62,000 
62,8C0 
63.600 
54,400 
64,710 
46,800 

Pwndg. 
(      1,000 
5,000 
10,000 
16.000 
20.000 
25,000 
80,000 
85,000 
40,000 
<      45.000 
40.000 
35,000 
80.000 
25.000 
20,000 
15.000 
10,000 
5.000 
1.000 
56,(100 
67,000 
68,005 
60.000 
60.000 
01,000 
62,000 
63.000 
64,000 
65.000 
06.000 
67,000 
68,009 
68,876 

Inehei. 
L17 
1. 1742 
1.1799 
1.1850 
L1021 
1.1984 
1.2051 
L2117 
1.2189 
1.2267 
L2212 
1.2156 
1.2007 
1.2033 
1.1071 
1.1906 
1.1840 
L17U9 
1.1707 
1.30 
1.40 
L6a 
1.62 
1.76 
1.91 
2.02 
2.22 
2.45 
2.78 
8.06 
8.40 
4.18 
6.15 

Indue. 

TenoQe  fltrensfh. 
Load  attimeorraptaie. 
=21.2  per  oent. 

0 

6.87 

Elongation  of  inch  sections:  'M8/'.20,  ".23,  ".23,  '^24,  ''.25,  ".25,  ''.27, 
''.32,  ".Ol*,  ".33,  ".28,  ",27,  ".23,  ".22,  ".19,  ".17,  ".10,  ".1(5,  ".17,  ".15, 
".16,  ",14,  ".13,  ".15,  ".14,  ".14,  ".12,  ".13,  ".15. 

Diameter  at  fracture,  ".72.  Area,  .407  square  inch.  Contraetion,  49.1 
per  cent. 

Fractured  13".2  from  neck.    Appearance,  fine  silky. 
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Marks,  ^ 

O,  .31 ;  Mn,  .67. 

Diameter,  l'^0099. 

Sectional  area,  .80  sqaare  inch. 

Gauged  length,  3(K^ 


Applied  loads. 


TotaL 


Per 

iD< 


Moare 
Don. 


filtmgatloD. 


In  ganged  lenffth. 


Set. 


Itofliarka. 


Poundi. 

800 

1,600 

2,400 

8.200 

4,000 

4,^00 

5,000 

6.400 

7.200 

8,000 

8,800 

0,600 

10,400 

11,*.!00 

12,000 

12,800 

13,600 

14,400 

1^200 

16,000 

16,800 

17,600 

18,400 


S:^ 


Pound*. 

1,000 

2,000 

8.000 

4,000 

6.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17.000 

1H,0C0 

10,000 

20,000 

21,000 

22,000 

23,000 


0, 
.0011 

.ouai 

.0042 

,oa:*3 

.0003 

.mil 

.  nj04 
,oiu 

,0125 
.0136 
,014S 

.0176 
,(1187 
.0107 

.  (121S 
.0J2!* 
.02S8 
.02IB 


IneK 


Initial  load. 


.0002 


*.^d06" 


.0006 


.'oofe' 
Mi' 


Bar  rested  six  months,  and  stem  tomed  down  to  ",iw  dlameter=.60 
•  eqnare  inch  sectional  area. 


15»DM 
17,"800 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
22,750 
23,000 
23.250 
21.500 
21.000 
21,500 
22.000 
22.500 
23,000 
23,500 
24.000 
24,500 
25,000 
25,500 
26,000 
26,600 
27,000 
27,500 
28,000 
28,600 
20,000 
29,500 
30,000 
30,500 
81.000 
81,500 
82,000 
82,600 


1,000 
30,Q0O 
85.000 
40,000 
41,000 
42,000 
43,000 
44,000 

45;  SK 

46,000 
46,600 
43,000 
42,0U0 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
62,000 
63,000 
64,000 
55,000 
66,000 
67,000 
68,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 


.'0802 

.0866 

.0405 

.0416 

.0486 

.0434 

.0446 

.0455 

.0160 

.0466 

.0471 

.0500 

.0836 

.1360 

.32 

.36 


.43 
.46 
.60 
.63 
.56 
.60 
.63 
.66 
.71 
'.76 
.79 
.88 
.88 
.02 
.98 
L04 
1.10 
L15 


:ISS 

.QOJO 
.0011 


.0010 


Blaatlo  limli. 


No.  7i55^Cotittnufed. 


Semir^t. 

TotaL 

Perraoare 

BloDKatlim. 

Set. 

Fommdi, 
88.600 
83,600 
84,660 
84^500 
86.000 
85^500 
86^000 
86,500 
87,000 
87,600 
88,000 
88^500 
89.000 
89.500 
40.000 
40.800 
85^800 

Pounds. 
66,000 
67.000 
66,000 
69,000 
70.000 
71.000 
72,000 
73,000 
74.000 
75,000 
76.000 
77,000 
78,000 
79,000 
80,000 
80.600 

1.85  - 

in 

.i.«i 

1.72 
1.83 
1.07 
2.15 
2.31 
2.50 
2.75 
3.10 
3.70 
4.55 

In^ 

^6&Bil»8treliKih. 
lAmd  at  time  of  raptaiiB. 
=18.0  per  o«bt. 

* 

0 

6.89 

Elongation  of  inch  sections :  'M3,  'M6,  ".16,  'M8,  Mik  ''.23,  ".28. 
".48»,  ".26,  ".21,  "^,  ".17,  ".18,  ".18,  ".17,  ".19,  ".18,  ".18,  ".17,  ".15, 
'M4,  ".14,  ".12,  ".14,  ".14,  ".12,  ".14,  ".14,  ".14,  ".13. 

Diameter  at  fracture,  ".60.  Are%  .283  sqciasre  ind^.  Oontraction, 
43.5  per  cent. 

Fractdred  10|"  from  neck.    Appearsaice,  silky. 

No.  76fe. 
Marks,  795 
0,37;  Mn,  .70. 
Diameter,  1".0092. 
Sectional  area,  M  square  inch. 
Gauged  length,  30". 


Applied  loads. 

In  gauged  lengt^. 

Bemarln. 

TotaL 

Per  square 
ioota. 

EloDgation. 

»»t. 

8.200 

tsss 

8.800 
0,600 
10,400 
11.200 
12.000 
12,800 
18.600 
14,400 
15»200 
16.000 
16.800 
17,600 
18.400 
19^200 

Pkwmlf. 

1,000 

2.000 

3.tN)0 

4,000 

6,000 

6,000 

7.000 

8,060 

9,000 

10.000 

11.000 

12,000 

18,000 

14.000 

16,000 

16.000 

17,000 

]8,0(J0 

19.000 

20,  COO 

21.000 

22,000 

23,000 

24.000 

Inehet. 
0. 

.0010 
.0026 
.0080 
.0040 
.'0050 
.0060 
.D070 
.0081 
.0090 
.0102 
.0112 
.0)22 
.0132 
.0142 
.0152 
.0162 
.0172 
.0183 
.0193 
.0203 
.0215 
.0225 
.0236 

IfU^h. 

0. 

Initial  load. 

. 

- 

.6001  - 

.6002 

.0003 

.0004 
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No.  766— Continued. 


ApiiU«dl<Mds. 


Total. 


Punmda. 
20,000 


PerMiure 
inch. 


PoundM. 
26.000 


In  ganged  length. 


BloDgation. 


IneheM. 
.0245 


Set. 


Inch. 
.0005 


Rffimarka. 


Bar  zested  aix  months,  and  stem  turned  down  to  ".796  diameter  s.50 
•qnare  inch  MoUonal  area. 


500 
17,500 
20.000 
20,600 
21,000 
21.500 
22,000 
22,600 
22,750 
23,000 
23,260 
28,500 
23,750 
24,000 
24,260 
24,500 
24,750 
25,000 
22,500 
22,750 
23,000 
23,250 
23.500 
24,000 
24,600 
25,000 
26,600 
26,000 
27,000 
28,000 
20,000 
80,000 
81|000 
82,000 
83,000 
84,000 
85^000 
86,000 
87,000 
88,000 
89^000 
40,000 
41,000 
42,000 
42  600 
42,680 
86^800 

0 


],040 
85.000 
40.000 
41.000 
42,000 
43,000 
44,000 
46,000 
45^500 
46,000 
46,500 
47,000 
47,600 
48,000 
48,500 
49.000 
40,600 
60,000 
45,000 
46^500 
46,000 
46,500 
47.000 
48,000 
49,000 
60,000 
51.000 
52,000 
54,000 
56,000 
68,000 
60,000 
62.000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
85,160 


.0344 

.0306 

.0405 

.0416 

.0426 

.0436 

.0448 

.0451 

.0458 

.0462 

.0468 

.0472 

.0180 

.0486 

.0489 

.0495 

.0500 

.0574 

.0681 

.1610 

.2260 

.90 

.86 

.87 

.40 

.42 

.45 

.52 

.57 

.63 

.73 

.80 

.00 

.98 

1.10 

1.22 

1.86 

1.60 

1.60 

1.90 

2.23 

2.55 

8.15 

8.96 

4.42 


6.24 


.6001 
.0001 
.6001 


Tensile  strength. 
Load  altfrneornqptarsw 
SE17.6  per  cent. 


Elongation  of  inch  sections:  ".13,  ".16,  ".18,  ".16,  ".19,  ".17,  ".2D,  "3*. 
".44»,  ".26,  ".19,  ".19,  ".16,  ".16,  ".16,  ".16,  ".17,  ".16,  ".10,  ".17,  ".!<, 
".15,  ".16,  ".15,  ".14,  ".14,  ".14,  ".13,  ".13,  ".13. 

Diameter  at  fractare,  ".59.  Area,  .273  square  inch.  Ck>nttaotioii,4M 
percent. 

Fractorod  11".70  from  neck.    Appearance,  rilky. 


TESTS    OF   IRON,    STEEL,   AKD   OTHER  ICATERIALS. 

No.  757. 

Marks,  aSs 

0,  .61;  Mn,  .68;  Si,  .02. 

Diameter,  r'.0092. 

Sectional  area,  .80  square  inoh. 

Gkiaged  length,  30'^ 


811 


In  ganced  length. 

^ 

TotaL 

Por  Boiiuo 

Set. 

800 

1.800 
^400 
8;  288 

tss 
US 

<800 
8,000 
18,400 
11,200 
12,000 
12,808 
18;  800 
14,480 
16^800 
10,000 
10^800 
17,000 
18^200 
20,000 
20,800 
82^400 
24,080 

BBrmt 

600 

17,600 
2(^000 
3^600 
26^000 
28^600 

iSooo 

28;600 
27,000 
27,600 
27  760 
28;  000 
28,260 
S600 
28,7C0 
20;  080 

r,ooo 

27,600 
28;  000 

Sooo 

28,000 
28,600 
80,000 
88,680 

88,080 

8«b880 

ScSS 

88;  800 

40,000 
41,000 

1,000 
2,000 
8,000 
4,000 

6^000 
8,000 
7,000 
8,000 
8,000 
10,000 
11,000 
12»000 
18,000 
14,000 
16,000 
18,000 
17,000 
18,000 
18,000 

^Z 

22,000 

24,000 
25,000 
20,000 
28,000 
80,000 

eddxmontli 

1,000 
85^000 

40,000 
46,000 
60,000 
51,000 
62,000 
63,000 
64,000 
66.000 

60;  000 
66,600 

67.000 
67,600 
58,000 
64,000 
6^000 
60;  000 
57,000 
58,000 
68,000 
80,000 
81,000 
82,800 
84,000 

Sooo 

88,000 

70,000 
7^000 
74,000 
70,000 
78,000 
8?,  800 
82^000 

JiMlUff. 

0. 

.0010 
.0020 
.0080 
.0040 
.0050 
.0081 
.0071 

Inek. 
0. 

Initial  iMd. 

to  ".788  diameter  t«J8 

Be. 

XlMttolimtt. 

.0001 

.0000 

.0001 

.0108 

.0180 
.0140 
.0160 

.0001 

.0170 

.0100 
.0201 
.0211 
.0221 
.0241 
.0251 
.0271 
.0281 

a,uidftteoit 

.0001 

.0001 

.0001 
Dxneddown 

.0001 
.0008 
.0004 

.0005 
.0008 

.0861 

.0401 

.0468 

.0500 

.0618 

.0528 

.0640 

.0561 

.0502 

.0671 

.0W6 

.0661 

.0588 

.0606 

.0608 

.0727 

.0810 

.18 

.28 

.81 

.88 

.86 

.37 

.40 

.45 

.60 

.67 

.88 

.70 

.76 

.82 

.08 

1.00 

1.10 

.0810 
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ISO.  769. 

Marks,  1^ 

0,71;  Mn,  .68;  Si,  .08. 

Diameter,  r^0092. 

SectioDai  area,  .80  square  inch. 

Gaaged  length,  30^'. 


Applied  loads. 


TdtaL 


PeraoimB 

iDOlL 


In  ganged  length. 


Set. 


800 
1,<00 
2.400 
8,900 

<000 

<800 

6^600 

6,400 

7,200 

8.000 

12,000 

16,000 

16.800 

90.000 

24,000 

94.800 

26^000 

96,400 

97,200 

98^000 


28.800 
90,000 
80,400 
81.206 
82,000 
82.800 
88.600 
84,400 
86.900 
86,000 
86,800 
87.600 
88,400 
88.200 
40,000 
40,800 
41.600 
42,400 
43,200 
44,000 
41,800 
45,600 
46,400 
47,200 
48.000 
48,600 
61,200 
62,800 
64,400 
66,000 
67,600 
68,200 
60.800 
62,400 
64,000 
66,600 
67.200 
66.800 
70,400 
72,000 
78,600 


P&vndi, 

1,600 

2.000 

8.000 

4,000 

.     6.000 

6,000 

7,000 

8.000 

0,000 

10,000 

15.000 

20,000 

21.000 

96.000 

80,000 

81,000 

82,000 

88.000 

84,000 

85,000 


Ineh€i. 
0. 

.0010 
.0020 
.0028 
.0039 
.0049 
.0060 
.0060 
.OOiW 
.0090 
.0140 
.0100 
.0200 
.0240 
.0200 
.0300 
.0310 
.0320 
.03^0 
.0340 


Inch, 
0. 


Initial  load. 


0. 
0. 


.0001 
.0001 


.0001 


Bar  xeated  one  year. 


1,000 
86,000 
87.000 
88,000 
80,000 
40.000 
41,000 
42,000 
48.000 
44,000 
46.000 
46.000 
47,000 
48^000 


60,000 
61,000 
52,000 
53,000 
64,000 
66,000 
66,000 
67,000 
58,000 
50,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 

n.ooo 

00,000 
02.000 


0. 

.0351 
.0361 
.0371 
.0381 
.0301 
.0401 
.0411 
.0421 
.0432 
.0443 
.0451 
.0462 
.0473 
.0485 


.0517 
.0529 
.0542- 


.1540 

.1683 

.18 

.20 

.28 

.25 

.28 

.31 

.85 

.88 

.42 

.46 

.60 

.54 

.56 

.62 

.67 

.71 

.76 

.81 


.0002 


.0014 


BlasUo  limit 
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Applied  load*. 

In  gMfced  length. 

Itenuurkiu 

TotiO. 

Persqnare 

Elongfttlon. 

Bet 

Pounds, 
75,200 
76,800 
78.400 
80.000 
81.6U0 
83.200 
84,800 
80,400 
88,000 
89.600 
91,200 
92,800 
93,400 
0 

Pwmdt. 
94,000 
96,000 
98,000 
100.000 
102,000 
104.000 
106.000 
108^000 
110.000 
112,000 
114.000 
116,000 
116.750 

InelU9. 
.86 
.92 
LOO 
L07 
L15 
L28 
L36 
L46 
L61 
L89 
2.15 
2.48 

ifidk. 

Tensnertrenfffh. 
.—7.7  per  oent. 

2.38 

Fractured  in  the  head  at  root  of  thread.    Appearance,  granular. 

Elongation  of  inch  sections :  ".07,  ''.07,  ".08,  ".07,  ".07,  ".08,  ".08,  ".06, 
".09,  ".07,  ".09,  ".07,  ".09,  "07,  ".06,  ".07,  ".07,  ".07,  ".07,  ".06,  ".09,  ".08, 
".09,  ".07,  ".08,  ".09,  "08,  ".09,  ".07,  ".09. 

Second  bar  marked  as 
0,  .71;  Mn,  .58;  Si,  .08. 
Diameter,  ".767. 
Sectional  area,  .45  sqaare  inch. 
Gauged  length,  30". 


Applied  iMds. 

In  ganged  length. 

Bemirki. 

ToteL 

PerMoaie 
inch. 

Slongntton. 

Bet 

Poumdt. 

450 

2,250 

4,500 

6^750 

9,000 

11,250 

13,600 

15,750 

18,000 

20.250 

22,500 

22,950 

28,400 

23.850 

•  24.800 

24,750 

25,200 

25.650 

28,100 

28.660 

27,000 

27,900 
28,800 
29,700 
30,600 
81,600 
82.400 
88,300 
84,200 
85.100 
86.000 
86,900 
37,800 

Pounda. 
LOOO 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
•     40,000 
4.^000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
66,000 
57,000 
58,000 
69^000 

60.000 

62,000 
64»000 
66.100 
68,000 
70.000 
72,000 
74.000 
76.000 
78.000 
80.000 
82,000 
84,000 

JfUhM. 

0. 

.0041 
.0092 
.0142 
.0192 
.0242 
.0295 
.0346 
.0398 
.0450 
.0501 
.0514 
.0525 
.0534 
.0547 
.0558 
.0572 
.0583 
.0990 
.1620 

.19155 

.2075 

.2407 

.2738 

.30 

.85 

.38 

.42 

.46 

.51 

.55 

.58 

.63 

JndL 

0. 

.0001 
.0001 
.0001 
.0002 
.0002 
.0006 
.0006 
.0008 
.0009 
.0009 

Initial  load. 

SlaetlolimSi. 

After  fliteenhonn'zert 

. 

.'ooii" 

.1202 
.1195 

SX9t         TEfiT^.  QV  I9f>9^  ^XEEhx  AND   OTHB9   ^TSBIAJ^ 


Appliodlouli. 

IpgMlflOdrhacyi. 

Bemaik^ 

Total. 

PersqiiAre 
inch. 

Elongation. 

9i*. 

Pwmdi. 
88^700 
89,000 
40,500 
41,400 
42,800 

8:!?!! 

46^000 
46,900 
48^800 
47.700 
48,000 
49,500 
60,400 
61,300 
62,200 

5^aoo 

Paundi, 

88,000 

88.000 

90,000 

92,000 

94,000 

90.000 

98^000 

100,000 

102,000 

104,000 

100,000 

108,000 

IK^OOtt 

US^OQQ: 

114,000 

110^000 

Inch€». 

.88 
.72 
.78 
.88 
.90 
.06 
1.02 

In 

1.18 
^28 
XU 
li.63 
£08 
k88 
3.28 
2.83 

ineb. 

Tensfle  atrength.    . 
V»oda(t^e.ofi«p&^ 
=8.8  per  oen^ 



■ 

0 

2.05 

--• ."i" 

Elongation  of  inch  sections:  '\Qfy  '<.0T,  ''.00.  '^08,  ''.Q8u  ".(m^JI^ 
M2,  •".22,  'M6,  ''.08,  ".09,  ".09,  ".09,  ".08,  ".08,  ".08,  ".09,  ".08,  ".08, 
".10,  ".08,  ".08,  ".07,  ".08,  ".0(^,  ".«,  ".98,  ".0«,  ".06. 

Diameter  at  fracture,  ".65.  Area,  .93^  sqaara  loch.  CoiitractioD, 
26.2  per  cent. 

Fractured  lOf"  from  neck.  Appeifapiee,  gicaaidarj  iilky  spot  near 
center. 

No,  760. 


0,  .81;  Mn,  .56;  Si,  .17, 
Piameter,  1".0092. 
Sectional  area,  .80  square  inch. 
(Gauged  lengthy  30". 


Applied  loada. 


Total. 


Per  Booare 
Inch. 


Elongation. 


Ib  gaiioed  length 


aet. 


Poundt. 

800 

1,000 

2,400 

8,200 

4,000 

4,800 

6,000 

6,400 

7,200 

%Ott» 

12,000 

10^000 

10,800 

20,000 

24.000 

28.000 

82,000 

82,000 


Potindi. 
1,000 
2,000 
8,000 
4,000 
6,000 

m 

8,000 
9,000 

20,000 
21,000 
25,000 
80,000 
85^000 
40,000 
40,000 


Inch(U. 

.0010 
,W20 

.0010 
.0049 
.  0ii5a 

.0070 

dim 
,owoa 

.0£3l 

.u-JSO 
.  OXIO 

.  o;]oi 


ImeK 


Initial  loMI. 


0^ 

a 


-^Oitl 
^0001 
—.0001 
-.0001 

-r%0001 

-.0001 


Bar  rooted  one  year,  and  stem  tuned  down  to  ".798dlaM0tars, 
inch  aaotiAoal  area. 


TESTS   OF  IBON,   STEEL,    AND   OTHER   MATERIALS.  817 

No.  760 — Continued. 


AppUod  loads. 


Total. 


600 
22,600 
29,000 
27.  SCO 
30,000 
82,600 
83,000 
83,500 
84,000 
34,600 
85,000 
35.600 
86,000 
36^600 
87,000 
87,500 
88,000 
88,500 
89,000 
80.500 
40,000 
41,000 
42,000 
48»000 
44,000 
45,000 
40,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
63,000 
54,000 
55,000 
66,000 
67,000 
68,000 
60,000 
60,000 
61,000 
68,000 
63.000 
64,000 
65.000 
66,000 
67,000 
68,000 
69,000 
70^000 
71,000 
72,000 
78,000 
74^000 
74^800 
0. 


PflTMiuae 
inoii. 


Fovnda. 

1,000 

45,000 

50.000 

56.000 

60,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

71,000 

72,000 

73.000 

74,000 

75,000 

76,000 

77,000 

78,000 

70,OvO 

80,000 

82,000 

84,000 

86,000 

88,000 

90.000 

98.000 

94,000 

96.000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114^000 

116,000 

118,000 

120,000 

123,000 

124,000 

126,000 

128,000 

130,000 

182;  000 

194,000 

186,000 

138,000 

140,000 

142,000 

144,000 

146,000 

148,000 

149,600 

0. 


la  ganged  IflBffth. 


Elongation. 


InchM. 

0. 

.0439 
.0490 
.0541 
.0600 
.0648 
.0661 
.0671 
.0684 
.0699 
.0713 
.0734 
.0749 
.0773 
.0874 
.1090 
.1210 
.1352 
.1443 
.1547 
.1670 
.19 
.21 
.23 
.25. 
.28 
.80 
.88 
.85 
.88 
.  .41 
.43 
.46 
.60 
.68 
.66 
.69 
.62 
.65 
.60 
.78 
.77 
.82 
.87 
.92 
.97 

1.02 

L08 

1.15 

1.24 

1.82 

1.42 

1.52 

1.74 

1.96 


1.61 


Set. 


Inch. 

Oi 

.0001 
.0001 
.0001 
.0002 


.0014 


SlartlcUmlt. 


TenaUa  strengtli. 
s5. 0  per  cent. 


Fractured  suddenly  under  the  maximum  load  1''  from  the  neck,  at 
the  center-punch  mark  defining  the  limit  of  the  gauged  length.  Ap- 
pearance, granular,  radiating  from  the  center-punch  mark  in  the  cir- 
camference.  • 

Elongation  of  inch  sections:  '^03,  ".05,  ''.05,  ''.04,  ".05,  ".05,  ".04, 
'^05,  ".04,  ".05,  ".05,  ".04,  ".06,  ".05,  ".05,  ".05,  ".05,  ".06,  ".04,  ".06,  ".06, 
".05j  ".06,  ".06.  ".06,  ".06,  ".06,  ".06,  ".06,  ".04. 

Diameter  at  fracture,  ".776.  Area,  .473  square  incb«  Ooutraction  of 
are»y  6.4  per  cent. 

H.Bx.16 62 
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No.  76L 
Marks,  ^ 
C,  .89;  Mn,  .57;  Si,  .19. 
Diameter,  l''.0a92. 
Sectional  area,  .80  dqaare  inch. 
Ganged  length,  30". 


iDcmngedtenKth. 

^ 

TtoteL 

^TnX" 

Ekmsfttioii. 

Set. 

F9mmdM, 
800 
1,000 
^400 
8.200 
4.000 
4,«»0 
5.000 
8L400 
7.200 

aooo 

12.000 
16,000 
16.800 
20,000 
24.000 
28,000 
82,000 
82.800 
83.600 
84.400 
35.200 
86,000 
86.000 
86.000 
32,000 
2&000 
24.000 
20,000 
16.000 
12.000 
8.000 
4,000 
800 

B«rn8t« 

450 

22.500 
24.750 
27,000 
28.250 
29.700 
80.150 
80,600 
81,050 
81,500 
81^060 
82,400 
82,850 
33,300 
83,760 
84.200 
84,650 
85,100 

85,860 

86,000 
86,900 
87,800 
88,709 
88,600 
40,500 
41.400 
4^300 

I^mndt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8.000 

9.000 

10.000 

15.000 

20.0UO 

21.000 

25^000 

30.000 

35^000 

40.000 

41.000 

42,000 

43,00) 

44.000 

45.000 

45,000 

45.000 

40.000 

85^000 

80,000 

25.000 

20,000 

15.000 

10,000 

5.000 

1,090 

ion«7Mr,ai 

1.000 

50.000 
55.000 
60,000 
65.000 
66,000 
67,000 
68,000 
69.000 
70.000 
71,000 
72,000 
73,000 
74.000 
75.000 
78LO0O 
77,000 
78.000 
76,000 
77.000 
78.000 
79.000 
80,000 
82,000 
84,000 
86.609 
88,000 
90.000 
92,900 
94,000 

Ineke$. 
0. 

.0010 
.0029 
.9090 
.0040 
.0U50 
.0060 
.0070 
.0981 
.9091 
.9141 
.0192 
.0208 
.0242 
.0992 
.0342 
.0308 
.9494 
.0414 
.0424 
.0436 
.0445 
.0446 
.0416 
.0395 
.0345 
.0296 
.9345 
.0195 
.0145 
.0095 
.0044 
.0904 

idatemtum 
inchMC 

8l 
.0496 
.05M 
.0595 
.0648 
.0658 
.0689 
.0680 
.0688 
.0688 
.8710 
.0720 
.9730 
.0740 
.9750 
.9T89 
.9788 
.8797 
.1100 
.1164 
.2265 
.24 
.25 
.27 
.29 
.81 
.84 
.87 
.40 
.42 

Jim*. 
9. 

I^tUloid. 

.757  diMBetor  =^45  ^[iiiM 
Initial  iMd. 

XLMtiellidft. 

9. 

.8001 
.0801 

.0002 
.0092 
.0092 
.9093 
.0068 

.0009 
.0094 

eddovato" 
tiooAl  arM. 

9. 
.0001 
.0001 
.0001 
.0001 

.0691 

.0002 

TB6T6  OF  IBOH)   STBEL,    AND   OTUEB  MATBBI4L8.  8i9 

No.  761— Ckmtinadd. 


Applied  ImdB. 

In  ganged  led  j^ClL 

Bemarka. 

TotaL 

PerMoare 

Elongation. 

Set 

Pound*, 
43.200 
44,100 
45,000 
45.900 
46,800 
47.700 
48.000 
49.500 
50,400 
51.800 
52.200 
58,100 
54,000 
54,900 
55.800 
56,700 
57,600 
58,500 
56,400 
60,800 
61,200 
62,100 
63,000 
63,580 

Pounii. 
96,000 
98,000 
106.000 
102.000 
10».000 
106,000 

mjooD 

110,000 

116,060 
118.000 
120,000 
122,000 
124,000 
126,000 
128,000 
180,000 
182.000 
184.000 
136.000 
138,060 
140.000 
141,290 
0. 

.16 

.46 
.62 

:S 

.63 
.08 
.73 
.76 

:g 

.87 
.91. 
.95 

i:S 

Lt2 
1.18 
L36 

LS 

1.55 
1.78 

Inch, 

=4.3pereent. 

' 

L80 

Fractared  saddenly  under  the  maximam  load  at  a  dittance  of  V 
from  the  neck,  at  the  coDter-punoh  ttksak  definiof  the  extremity  of  the 
ganged  length.  Api^earance,  graaularf  radiating  from  the  punch  mark 
in  the  ciroumference  of  the  fractared  surface. 

Diameter  of  firacturci  '^74.  Area,  .43  square  inoli.  Oofitniu^tion,  4.4 
percent. 

Elongation  of  inch  sections:  ''.04,  ''.OB,  ''.04,  ".04^  ".OK,  ".04,  ".04,  ".04, 
".04,  ".04,  ".05,  ".04,  ".06,  ".04,  ".05,  ".04,  ".04,  ".04,  ".04,  ".04,  ".03,  ".04, 
".04,  ".04,  ".06,  ".06,  ".06,  ".06^  ".06,  ".04. 
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No.  762. 
Marks,  ^ 

0,.97;  Mn,".80;  Si,  28. 
Diameter,  1".0092. 
Sectional  area,  .80  square  inoh. 
Ganged  length,  '^30. 


Applied  iMdl. 


ToteL 


la  lib. 


In  ganged  l^gth. 


Skmsntloa-        Bo^ 


Rmumx^^ 


ma 

1000 

MOO 

7.S0O 

a«» 

IXOOO 
L«.00« 

le^eoo 

so,  000 

Si  000 

xa,ooo 

82,00t 
31^000 
34,800 
17,600 
3^400 

iO.CKH) 
40,000 
iO^OOO 
t2,0O0 
30^000 
Kooo 

20,000 
1«,000 
12,000 
8,000 
4.000 

800 
4O0O 
^000 
l^OOO 
11000 
20^  000 

Kooo 

^000 

S2;oOd 

HOOO 

41000 

siooo 

Ki.000 
£8,000 
21 «« 
30,000 
11000 

ia,ooo 
aooo 

1000 

aoo 


1,000 
2,000 

iw 

1000 
1000 

7,000 
1000 
ft,  000 
LI  000 
II  000 
30,000 

ai.odo 
notio 

3o,ou0 
83,000 
40.000 
4^000 
41000 
47.000 
41000 
40,000 
50.000 
00,000 
45^000 
40,000 
3^000 
30.000 
2.^000 
31000 
Hi,  000 
10.000 
1000 
J.  000 
1.000 
5,000 
11 000 
11000 
20.000 
31000 
81000 
31000 
40,000 
41000 
&0.000 
41000 
40,000 
31  WO 
81000 
^000 
31000 
11  MO 
10,000 
1000 
1,000 


0, 

.0009 
,0018 
.0028 
,0037 
,0t4T 
.0057 
.00S7 
,0078 
.0088 
,OlSfl 
.0190 
.0301 
.024O 
.02»0 
.O^t 
.0933 
.0447 
.0157 
.04fT 
.0477 
.0487 
,0407 
.0497 
.0448 
,(K9fl 
.0340 
.0296 
.0247 
,0198 
.0145 
.0005 
.OiU4 
,C005 
.0008 
.0047 
.OOOT 
.0148 
.0300 
.0(348 
,02Be$ 
,0948 
,0338 
.0150 
.0500 
.Q4» 
,0400 
.0350 
, 030ft 
.0$4» 
,0200 
.0140 


0, 


Initial  load. 


OL 
1 


.0002 
,0003 
.0003 


BHtfid  aiL«  hoar. 


BMTXWted 


€Be  JMT  sad  alem  toned 

•qoara  iaoh  MOtiontl  a 
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No.  762— -Oontinaed. 


Applied  kod& 

In  gmvged  length. 

Bonuoks. 

ToteL 

^toX" 

Bet 

8<860 
86^100 
86,660 
8^000 
8^460 
80^900 
87.850 
87,800 
88^250 
88,700 
80^160 
80^000 
40^060 
40,600 
41,400 
42,800 
48,200 
44,100 
45^000 
45^900 
40,800 
47,700 
48^000 
48^600 
60,400 
61,800 
68,200 

Sioo 

64,000 
64,900 
66,800 
56^700 
67,000 
68»600 
60^400 
00,800 
01,200 
08,100 
08,000 
S^OOO 
04,800 
05^700 
00,000 

^^ 

Found§. 

77.000 

78,000 

79,000 

80^000 

81.000 

82,000 

83,000 

84,000 

85,000 

80,000 

87,000 

88,000 

89,000 

90.000 

98,000 

94,000 

90.000 

08,000 

100,000 

102,000 

104,000 

100,000 

108,000 

110.000 

112,000 

114.000 

110,000 

118.000 

120,000 

122,000 

124,000 

120^000 

128,000 

180,000 

182,000 

184,000 

130^000 

188,000 

140,000 

142,000 

144,000 

140^000 

148,000 

160^000 

182;  000 

168,660 

InehM. 
.0790 
.0803 
.0815 
.0834 
.1100 
.1606 
.1750 
.1855 
.1020 
.1044 
.2130 
.2268 
.2853 
.2475 
.2735 
.28 
.80 
.34 
.38 
.38 
.41 
.46 
.48 
.61 
.58 
.56 
.50 
.08 
.07 
.70 
.74 
.78 
.88 
.88 
.98 
.98 
1.08 
1.08 
L16 
L20 
L29 
L40 
X51 
1.05 
L88 

Ineh, 

BlMtiollinfl 

TensUe  strength. 
s:4.8peroeni 

.0030 

. 



L80 

Fractured  V  from  neck,  at  center-panch  mark  defining  one  ex- 
tremily  of  the  ganged  length.  Appearance,  granular,  radiating  from 
the  pnnoh  mark  in  the  ciroomference. 

Elongation  of  inch  sections :  ''.03,  ''.05,  ".04,  ".02,  ".04,  ".03,  ".04,  "04, 
".03,  ''.05,  ".04,  ".04,  ".05,  ".03,  ".05^  ".04,  ".05,  ".05,  ".04,  ".04,  ".05,  ".06, 
".06,  ".04,  ".06,  ".05,  ".05,  ".06,  ".06,  ".04. 

Diameter  at  firactnre,  '-'.736.  Area,  .424  square  inch.  Oontraction, 
6.8  per  cent. 
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TEE  ULTDCATE  CBTJ8HIN0  STSEVGTH  AHD  COLD  FLOW  OF  STEEL 
ATD  t£OV  CTLINBEBS. 

Cylinders  were  prepared  2"  long  by  ".798  diameter,  with  flat  ends, 
and  snl\)ected  to  compression  loads  in  a  direction  parallel  to  their  axes, 
the  sides  of  the  cylinders  being  unsupported. 

The  loads  were  increased  by  regular  increments,  and  the  lengths  and 
diameters  of  the  cylinders  measured  after  each  load  had  been  applied 
and  allowed  to  act  a  sufficient  length  of  time  to  produce  substantially 
its-full  effect  on  the  metal. 

The  diameters  measured  at  the  middle  of  the  lengths  of  the  cylinders 
are  the  recorded  ones  unless  otherwise  stated  in  the  details  of  the  test, 
and  were  the  diameters  used  for  computing  the  sectional  areas. 

Contrary  to  the  practice  observed  in  the  ordinary  tension  and  com- 
pression tests  of  referring  the  loads  to  the  primitive  section,  in  these 
crushing  and  cold-flow  tests  the  loads  per  square  inch  are  stated  for  the 
areas  of  the  cylinders  as  they  existed  at  the  time  the  loads  were  acting, 
using  the  middle  diameters  in  computing  the  sectional  areas. 

The  ends  of  the  cylinders  in  contact  with  the  rigid  platforms  of  the 
testing  machine  were  smallest  in  diameters,  while  the  maximum  diam- 
eters were  found  at  the  middle  of  their  lengths  after  the  flow  of  metal 
had  continued  for  a  time,  although  shortly  after  passing  the  elastic 
limit  of  the  metal  the  maximum  diameters  were  found  about  ^"  from  the 
ends  of  the  specimens,  the  metal  here  being  from  '^001  to  ."007  larger 
than  the  middle  diameter. 

In  the  case  of  the  steel  cylinders  the  loads  per  square  inch  gradually 
increased,  while  the  cylinders  were  shortened  amounts  ranging  between 
".40  and  ".75,  then  the  pressure  per  square  inch  remained  practically 
constant,  while  the  cylinders  were  shortened  the  additional  amounts  of 
".26  to  ".67  ip  the  different  specimens. 

The  loads  which  thus  continued  the  flow  are  regarded  as  representing 
the  ultimate  crushing  resistance  of  the  metal. 

When  the  more  ductile  specimens  had  been  reduced  in  length  to  ".7 
or  ".8  there  was  a  marked  increase  in  their  resistance,  and  as  higher 
loads  were  reached  before  there  was  visible  evidence  of  disintegration, 
this  probably  marked  the  time  when  the  flow  of  the  metal  was  inter- 
fered with  by  that  part  which  was  in  direct  contact  with  the  rigid  plat- 
forms of  the  testing  machines.  If  such  be  the  true  explanation,  then 
".35  to".40  marks  the  limit  of  re-enforcement  of  the  metal  by  reason  of  its 
contact  with  the  testing  machine,  beyond  which  distance  uninterrupted 
flow  may  take  place. 

The  harder  grades  of  steel  are  not  capable  of  enduring  so  great  dis- 
placement, and  cracks  open  before  they  are  reduced  in  length  so  much 
as  the  milder  specimens. 

Some  of  the  cracks  are  parallel  to  the  axes  of  the  specimens,  indicating 
fractures  by  tension ;  generally  oblique  or  shearing  fractures  predom- 
inate. 

There  is  comparatively  little  radial  flow  of  the  metal  immediately  at 
the  ends  of  the  cylinders,  as  shown  by  the  diameters  scored  on  the  end 
of  cylinder  6  retaining  their  dimensions  so  well. 

There  was  a  notable  reduction  in  the  resistance  of  cylinder  No.  8 
when  shortened  below  the  length  1".20,  unaccompanied  by  any  outward 
cracks  until  ret.  need  to  ".88  long. 

The  very  singular  fact  is  shown  that  in  specimens  Nos.  1  to  5,  inclu- 
sive, the  tensile  strength  measured  on  the  reduced  section  at  the  time  of 
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raptare  exceeds  in  poands  per  square  inch  the  ultimate  crashing  resist- 
auce  of  the  corresponding  gmdes  of  metal. 

Different  periods  of  rest  following  loads  which  exceeded  the  elastie 
limit  of  the  steel  bars  did  not  occasion  appreciable  interruption  to  the 
flow  of  the  metal  when  the  tests  were  resumed. 

Interrupting  the  test  of  the  annealed  wrought-iron  cylinder  and  allow- 
ing a  period  of  rest  was  followed  by  a  decided  increase  of  resistanoe. 

The  metal  at  the  ends  of  the  cylinders  flowed  into  small  cavities  in 
the  surface  of  the  compression  platforms,  although  the  drilled  and 
reamed  centers  on  which  the  specimens  finished  were  not  obliterated  by 
the  test. 

A  second  cylinder  Ko.  1  had  a  concentric  hole  ''.08  diameter  drilled 
through  it.  The  cylinder  was  shortened  to  ''.75  long,  the  hole  at  the 
ends  remaining,  large  enough  to  allow  the  drill  to  pass  freely  through  it 
At  the  middle  of  the  length  of  the  cylinder  it  was  enlarged.  The  metal 
then  showed  signs  of  disintegration.  Continuing  the  pressure  and 
shortening  the  cylinder  to  ".40  long  developed  tension  and  shearing 
fractures  in  the  bulged  surface  and  slightly  diminished  the  diameter  of 
the  drilled  hole. 

A  special  experiment  was  made  with  a  bar  5"  long  of  the  steel  marked 
10-334. 

The  bar  was  turned  1".20  diameter  and  reduced  at  the  middle  to  ".505, 
connecting  the  middle  section  with  the  ends  with  easy  ogee  curves. 

It  was  heated  bright  red  and  quenched  in  brine,  hardening  the  redooed 
section  so  that  a  file  would  not  scratch  it.  The  specimen  was  oom- 
pressed  with  the  following  results : 

Sectional  area,  reduced  section,  ".20  square  inch. 


Applied  loads. 

niMneter. 

JUmarkB. 

ToteL 

PerMmaro 

Poimdf. 

80,000 

80.000 

100,000 

120,000 

Pounds. 

0 
iOO.000 
460,000 
600.000 
800,000 

Ineh. 
.605 
.610 
.6U 
.612 
.618 

UltimAtostraiigUi. 

Under  the  maximum  load  the  specimen  fractured  acros^.  the  middle 
with  a  slight  report:  the  fractured  surface  was  inclined  8  degrees  from 
a  plane  normal  to  the  line  of  pressure. 

Fine  longitudinal  cracks  opened  in  the  middle  section  and  also  in  the 
neck,  where  the  diameter  was  "  90. 
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Dr.TMtS  OF  CRU8BINO  TESTS  AlTD  COLD  FLOW  OF  BTEBL  AND  IBON 

CTLINDEB8. 


Marks,  1-833. 


UTo.  979. 


AjjjUjd 


LeDgfh. 


Pounds 


Bemarkt. 


Pomult. 
0 
22,000 
as,  000 

.  80.000 
86^000 
40.000 
AOOO 

50,000 

66,000 

00^000 

08^000 

70,000 

70^000 

80,000 

85^000 

80,000 

86^000 

100.000 

lOS^OOO 

110,000 

138; 000 

180,000 

198.000 
U0,000 
136^000 
140,000 
146^000 
150,000 
180,000 
180,000 

200,000 


JnehtB. 
2.00 
L06 
1.06 
1.89 
L86 
1.76 
L06 

L56 

1.47 

L88 

LOO 

L94 

1.17 

LU 

1.06 

LOO 

.06 

.89 

.87 

.88 

.81 

.77 

.70 
.74 
.78 
,71 
.68 
.06 
.64 
.68 

.66 


Indist. 
.788 
.80- 
.80+ 
.81 
.88 
.86 
.87 

;    •» 

.80 
*        .86 

.89 

.86 

.» 

LOO 

.06 

L08 

.86 

LOO 

;  LOl 
LIO 
LOO 
L14 
LOO 
L16 

!  LOO 
L90 

;  L19 
L28 

!  LIO 
L26 
L16 
L28 

I  L16 
L88 

;  L21 
L82 

:  L90 
L84 
L86 
L88 
L40 
L4a 
L48 
L46 
L62 
L46 
L56 
L40 


.60 

.60 

.60 

.616 

.641 

.667 

.6M 

.581 

.636 

.581 

.679 

.666 

.724 

.650 

.786 

.724 

.833 

.708 

.882 

.801 

.950 

.785 

L021 

.882 

L057 

.866 

L131 

.085 

L188 

.050 

L227 

L057 

L287 

1.080 

L827 

L150 

L868 

L131 

L410 

L481 

L486 

L538 

L584 

L606 

L674 

L814 

L674 

L061 

L630 


0 
44,000 
59,000 
58^250 
64,600 
70,550 
76,760 


78,680 

*8i,'66o' 


82,870 
'82,'80O* 


84,080 
"86,*086* 


84,210 
'88,'260' 


85,150 
'84,'doo' 


84,180 
'85,'680" 


85.470 

'oi'ioo' 


87,720 


88.650 
80,850 
00,240 
90,070 
91.540 
93,400 
06,580 
99,230 


101,000 


Snd 


diameter. 

Do. 

Do. 

Do. 

Dow 

Do. 

Do. 

Do. 

Dow 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Do. 
Do. 


Oracks  showed  at  drcamference  under  135,000  pounds  pressure. 
After  discontinuing  the  test  the  largest  crack  was  open  '^02;  other 
cracks  only  showed  as  lines  on  the  surface. 
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KaOSO. 

Marks,  2-123. 


Applied 

Si^^'^'^^i 

PoOlldA 

JkmmAn. 

•re*. 

Length. 

Diametar. 

Pounda. 

JncftM. 

Jneto. 

A^.iM*. 

0 

2.00 

.798 

•   .69 

0 

30,000 

1.98 

.808 

i06 

69.290 

85.000 

1.95 

.816 

515 

67.969 

40,000 

L90 

.819 

.527 

75^960 

• 

45,000 

L84 

.834 
(       .82 

.853 
.82 

.540 
538 

sat,  420 

• 

50,000 

1.76 

671 
826 

87,670 

.84 

.8756 

60^000 

L68 

<       .8750 
.8759 
•84 

.601 

91.810 

00,000 

1.60 

.900 

.636 

91,840 

62,500 

1.55 

.912 

.653 

93^710 

' 

65,000 

1.48 

.031 

.ttl 

BMtadlhoor. 

67,600 

L47 

.987 

.690 

\                         \ 

L / 

70,000 

1.41 

.952 

.711 

72,500 
75^000 

L87 
1.82 

5    -^ 
\    .g' 

.931 

•ft  180 

• 

.666 

• 

-\^- 

77.500 
80.000 
85,000 
90.000 

L20 

1.14 

L04 

.06 

1.01 
L04 
1.07 
LIO 

.801 
.849 
.809 
.960 

94,740 

95,000 
100.000 

.94 
.90 

1.11 
LIS 

.968 
.966 

110.000 
120.000 

.84 

.79 

150,000 

Sustained  moBMntaiily. 

An  oblique  fracture  nearly  separated  the  specimen. 
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Fomi  of  specim&i^  after  the  test 


lUs 


Marks,  2-123. 


No.  981. 


Applied 
loads. 

Sectional 
ares. 

Pounds 

SenMT^ 

Length. 

Dimneter. 

PdMidt. 

In<ih$9, 

IwihM. 

Bq.ineh49. 

0 

2.00 

.798 

.60 

0 

80.000 

1.06 

.809 

.614 

68,370 

85,000 

1.04 

814 

.620 

67.310 

40.000 

1.80 

.826 

.686 

74.770 

Aooo 

1.83 

.840 

.654 

81.230 

00.000 

L756 

.850 

.560 

86^210 

66.000 

1.68 

?.880 

.654 

.608 

Snd  diameter. 

■■"90,'460" 

00.000 

1.59 

C.84 

.651 
.642 

Do. 

'"**93,'460" 

66,000 

1.62 

.679 

06.730 

70,000 

1.44 

.956 

.718 

97.490 

76,000 

1.87 

.983 

.759 

08,810 

80,000 

i:ll5 

1.009 
1.037 

.799 

100.120 

^.Z 

.844 

100.710 

1.10 

1.064 

.889 

101,340 

06^000 

L13 

1.096 

.943 

100,740 

100.000 

1.00 

1.123 

.990 

101.010 

105,000 

1.04 

1.148 

1.035 

101,460 

110,000 

.  L005 

1.173 

1.081 

101,760 

116.000 

.96 

1.197 

1.125 

102.220 

120,000 

.94 

1.220 

1.169 

102.650 

0 

Bested  forty  hours. 

120.000 

'"".'m" 

i.22i* 

i.*i7i*' 

"*i02,'480"' 

125^000 

.912 

L284 

1.196 

104.520 

130.000 

.87 

1.250 

1.245 

104.420 

^Z 

.86 

1.278 

1.283 

106^220 

.88 

1.823 

1.374 

101,800 

160.000 

.78 

1.382 

1.393 

107,680 

100.000 

.76 

1.366 

r.450 

110,840 

170.000 

.71 

L401 

1.642 

110,250 

Fine  craoks  in  bulged  surflMse. 

180,000 

.68 

1.42 

1.58 

113,920 

190.000 

.64 

1.46 

1.65 

11M50 

800.000 

.62  . 

L43 

1.73 

116,280 

Cracks  open  wider. 

220,000 

.67 

1.54 

1.86 

118,280 

lirnmerous  obUqne  oraoks  in  bnlged 

surface. 
Bnd  diameter. 

0 

.016 

M.86 
^1.54 
U.39 

i.*»"" 

0 

Do. 

Oiacks  make  angles  of  46^  ^L  with  compressed  end  surfaces  of  cyl- 
inder. 


828  TESTS  OF  IBON,   STEEL,   AloS  OTHEB  MATEBIAL8. 

Ko.  982. 


Marks,  3-782 

^^SSt" 

Seetionel 
area. 

Pounds 

Bemuln. 

Length. 

Diameter. 

PoWMtf. 

JfUAtt, 

JnAtt, 

8Q,inehM. 

0 

8.00 

.796 

.60 

0 

80^000 

1.99 

.600 

.603 

59,640 

85,000 

1.966 

.805 

.609 

6a760 

40.000 

L94 

.811 

.517 

77,870 

4S,000 

1.90 

.819 

.887 

^890 

60,000 

1.86 

.830 

.541 

IS,  420 

05.000 

1.79 

.845 

.561 

98,040 

00,000 

L71 

.866 

.689 

101,870 

65,000 

1.68 

.888 

.619 

104,060 

70.000 

1.56 

.908 

.648 

108,020 

75.000 

1.495 

.928 

.676 

110,960 

80,000 

1.48 

.951 

.710 

112,680 

8^ooo 

1.87 

.976 

.648 

113,640 

90,000 

L81 

1.001 

.787 

114,360 

M.000 

1.26 

1.025 

.826 

115,150 

100,000 

L20 

1.051 

.868 

115.210 

25;000 
100,000 

"Tioi' 

1.066" 

.866' 

"iiMTo" 

106.000 

1.17 

1.070 

.899 

116,790 

110.000 

L19 

1.108 

.953 

115,420 

115.000 

1.065 

1.125 

.994 

115,690 

* 

120.000 

L08 

1.158 

1.0U 

114,940 

125,000 

.99 

1.174 

1.082 

115,530 

130,000 

.95 

1.197 

1.126 

115,500 

135,000 

.99 

1.217 

1.168 

116,060 

140.  COO 

.89 

1.837 

1.208 

116,470 

150,000 

.845 

1.274 

1.275 

117,650 

160,000 

.795 

L808 

1.844 

119,050 

170,000 

.76 

1.888 

1.406 

120,910 

1.18 

1.094) 

L469 

L094S 

BnddJnmeter. 

180,000 

.72  ' 

L868 

"iii'iio'* 

1.18 

Do. 

190^000 

.686 

1.40 

1.639 

'"'i23,*460" 

9001000 

.66 

1.44 

L629 

122,770 

Cnoks  In  Indeed  euftee. 

The  oraokB  made  angles  of  45^  ±  with  the  compressed  ends. 
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No.  983. 


Marks,  4r-795. 


DimantlonB. 

Applied 

Sectional 
■cea. 

Founds 

fienftrki. 

Length. 

DUmeter. 

PkWfMiff. 

JndWt. 

Bq.inchst. 

0 

2.00 

.798 

.60 

0 

8S.000 

1.98 

.808 

.506 

69,170 

40,000 

1.955 

.808 

.518 

77.970 

48^000 

L02 

.815 

.622 

86,210 

50,000 

1.88 

.825 

.535 

08,460 

* 

6S.O0O 

1.82 

.887 

.660 

100,000 

00,000 

1.76 

.854 

.678 

104,700 

OS,  000 

1.88 

.878 

.609 

108,510 

70.000 

L615 

.888 

.626 

111,820 

7^000 
80,000 

1.545 
1.485 

.018 
.934 

i        .89 
.958 

C        .89 

.665 

.685 
.622 

114,600 
116;  790 

'»MS^<«~^>- 

85,000 

1.42 

.721 

*"ii7,*800"' 

Slight  tendenoj  to  bnekle. 

.622 

90,000 

1.86 

.980 

.754 

■■iio,"8e6"* 

05,000 

1.81 

LOOS 

.790 

120,260 

100,000 

L26 

1.026 

.826 

121,070 

105,000 

L21 

1.049 

.864 

121,580 

110,000 

1.16 

1.078 

.904 

121,680 

"So  enlargement  of  snrfMe  Unee. 

115,000 

Lll 

1.101 

.962 

120,790 

120,000 

L07 

L125 

.994 

120,780 

125.000 

L085 

1.148 

L085 

120L770 

130,000 

.99 

1.171 

L077 

120,710 

18.\000 

.96 

1.102 

1.116 

121,070 

140.000 

.88 

L218 

1.156 

121,210 

145,000 

.896 

1.232 

L182 

121;  640 

150,000 

.88 

1.252 

1.281 

121,860 

165,000 

.846 

1.208 

L268 

122^720 

100,000 

.83 

L287 

1.801 

122;  960 

170,000 

.79 

1.818 

1.864 

124,680 

180,000 

.76 

L84C 

1.428 

126,490 

C       1.80 

<       L878 

i      L80 

1.40 

L446 

1.181 

End  diameter. 

190,000 

200,000 
210,000 

.72 

.68 
.64 

1.480 
1.181 
1.689 
1.640 

"'min' 

128,060 

L-gt^™r*«««*.,p»to. 

I«ongitadinal  enrfaoe  oraoks  open 

(       L8S 

1.40 

t      1.81 

L868 

npldly,  and  obUqoe  oraoka  formed. 
Bnddiameter. 

820,000 

.62 

1.744 

"iii^isi" 

L848 

^ 

Do. 

The  oblique  fractures  are  at  an  angle  of  45^  with  surface  of  ends. 
The  longitadinal  fractares  show  silky  metal. 


830  TB8I8  OF  IROH,  STEEI^  AHD  OTHEK  MATBBIAIiS. 

Ko.984. 
Marks,6-803. 


-ffi* 

I>.»».U». 

SeetkHUil 
uem. 

Pouds 

B-iMit. 

Lowell. 

Diaaetar. 

P9%m4$, 

Ifukm. 

Indim. 

8q.imAsB. 

B 

2.M 

.788 

.M 

8 

8Sl006 

LOM 

.7» 

.Ml 

ftSS 

40,000 

1.M 

.Ml 

.004 

78^  MO 

4^000 

L006 

.800. 

.no 

SS^S! 

St.  000 

1.086 

.818 

.618 

•^ss 

66;  000 

L006 

.8M 

.688 

104^170 

60,000 

LM 

.8M 

.Ml 

H>2! 

S^ooo 

LOM 

.843 

.868 

U4L4M 

stss 

tua 

.8M 
.878 

r      -^ 

.OM 

.681 
.8M 

126i4M 

i^ftvMCBd.  ' 

Ml  000 
86^000 

LM 
1.64 

.802 
I        .M 
.818 

.M8" 

■"ui,*i»" 

BAQOinMisr. 

••••••••.••• 

............ 

.'iii" 

128^  4M 

ML  000 

1.48 

.038 

.51 

P^2! 

iSSS 

1.426 
1.8T 

.058 
.078 

.721 
.758 

13L7M 
133.  MO 

106,  OM 

1.326 

LMl 

.787 

133,130 

110,000 

L286 

1.028 

.820 

ISilM 

116.000 
16,000 

190l000 

1.226 

1.04B 

.on 

133,410 

BMMftT»lMmi& 

'"ilm" 

i.'o7o" 

.'888*' 

'vi^a" 

126.000 

1.14 

1.004 

.on 

138,120 

130.000 

1.06 

1.126 

.8M 

130. 888 

136.000 

1.04 

L147 

L034 

1301 8M 

140|000 

1.005 

1.170 

L076 

1M.2M 

145^000 
160L000 

.w 

L187 

L107 

mOM 

.M 

1.2M 

L148 

moM 

iSooo 

.816 

1.2M 

LIM 

P^!5 

1M.000 

.88 

1.243 

L218 

131,  OM 

17v.  W 

.816 

i.2n 

L881 

182,710 

mooo 

.81 

].3M 

L340 

184, 8M 

100.000 

.786 

L33] 

LMl 

138,  OM 

MO.OM 

.746 

L857 

L440 

138^810 

110,000 

.710 

1.875 

L485 

141.410 

220.000 

.686 

1.40 

1.5M 

143;  OM 

• 

240.000 

.64 

1.445 

L640 

140.840 

260.  OM 
300.000 

.M 

LtO 

j  i:S 

t      LM 

L744 

140;  OM 

Bad  dimeter. 

lW 

"Win" 

Bo. 

1 

Opened  obliqae  (45^)  crackB  in  bulged  BorfiBM^e  under  the 
pieasoie. 
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S^i>«  9S5. 
Marks^  6-797. 


AppUed 
loada. 

DimenrioDB. 

SecdonAl 

ftT«ft. 

P01UIQ8 

Bemarki. 

Length. 

Dimeter. 

i>lMlfMb. 

JiMftM 

InehM, 

8f.indU9. 

• 

2.00' 

.796 

.60 

0 

40.000 

1.90 

.796 

.601 

70,840 

4S,000 

1.96 

.801 

.§04 

80.890 

50,000 

1.906 

.804 

.608 

,98,430 

".324disineter)G1ronler      lines 

66,000 

1.056 

.807 

.OU 

107,680 

".65   diameter  >    oeered  on    one 

00,000 

1.935 

.812 

.5lS 

116,830 

".76   diameter)    «nd. 

05,000 

1.91 

.817 

.524 

124,060 

70.000 

1.87 

.826 

.586 

130,640 

76,000 

1.886 

.836 

.649 

136,610 

80.000 

L78 

.848 

i066 

141,600 
144.070 

86.000 

1.71 

.807 

;600 

00,000 

1.056 

.883 

.612 

147,080 

Beeted  fifteen  miuiitoa. 

06.000 

1.685 

.901 

.688 

148.000 

100,000 

1.630 

.928 

:SS 

149.480 

105,000 

L476 

.986 

152,620 

110.000 

1.426 

.964 

.T16 

153,860 

110,000 

1.376 

.978 

.744 

154.670 

120^000 

1.880 

\ 

.90 
.998 

.90 

.774 

165^016 

;/^?  Diameters    of   eoond  dr. 
„:gJJ    colarline.. 

126^000 

1.286 

L013 

.886 

158,690 

180,000 

1.246 

L028 

.830 

156^680 

185.000 

L206 

1.047 

.601 

166^760 

140,000 

L17 

1.067 

.804 

i50,000 

145,000 

LIS 

1.064 

.983 

157, 100 

160,000 

1.065 

1.109 

.666 

155,280 

155^000 

1.056 

L124 

.092 

196^260 

100,000 

1.026 

1.141 

L028 

150,400 

BnetaiHed  one  hoor.  load  f aOliig  to 
140,000  in  the  me«i  timob 

166,000 

1.006 

L154 

L040 

157,740 

170,000 

.906 

L176 

L0e6 

1561.640 

180.000 

.92 

1.207 

L144 

157,840 

190,000 

.875 

L237 

1.202 

isss 

200,000 

.836 

L267 

1961 

206,000 

Dpenedob 

Uqne  (450)  fr 

aotaresinbi 

ilgedsarlkof 

• 
)  under  the  maximnm  load. 

0 

.88 

- 

LOO 

L2f7 

LU 

L801 

;/2oll>M«1»n6r  Boored  dronlar 

KOTB.— The  lengths  reeorded  in  this  test  an  approxiniataly  measoied,  on  aooount  of  the  speoimen 
rinklng  into  the  oompisssloB  platfenna. 


832  TESTS  OF  IBON,  STEEL,  AJUJ)  OTHER  MATEBULS. 

No.986. 
Marks,  7-S2S. 


Applied 

lOAdA. 

DimMMloBa. 

Seotioiuil 

PMinds 

B»«k.. 

Length. 

DiMnetar. 

Ptmndi. 

JfMftM. 

IndM. 

iBgf.lndUc. 

0 

2.00 

.798 
C  .801 
\        .700 

.801 

.60 

0 

Diametarilnglli. 

40,000 

L096 

.'ioi** 

""70."840'" 

^DiMneterlleDgth. 

45^000 

LOO 

.801 

.'604* 

""■89;29i" 

50,000 

LW 

.804 

.608 

98,480 

6.%  000 

L906 

.808 

.618 

107,210 

60,000 

1.06 

.811 

.617 

110^060 

Oft,  000 

1.926 

.817 

.624 

124^090 

70.000 

L88 

.826 

.686 

130,840 

75.000 

1.84 

.836 

.649 

136^610 

80,000 

L786 

.819 

.666 

141,840 

86^000 

1.72 

.867 

.600 

144,070 

90,000 

1.06 

.881 

.610 

147,640 

05.000 

1.595 

.900 

.636 

149^870 

100.000 

L636 

.918 

.602 

161,060 

105.000 

1.48 

.936 

.688 

168,620 

f 

110,000 

L43 

.964 

.715 

168,860 

115.000 

L886 

.978 

.744 

154^670 

120.000 

1.34 

.989 

.768 

156^260 

125,000 

1.29 

1.011 

.806 

166,000 

130,000 

1.26 

1.029 

.838 

166,260 

135,000 

1.216 

L047 

.861 

166,800 

140,000 

1.18 

L006 

.898 

156,776 

145,000 

1.14 

L086 

.925 

156,760 

160.000 

L006 

1.112 

.071 

164,480 

156,000 

LOO 

L126 

.906 

16^680 

100,000 

1.086 

1.145 

L080 

159,840 

105,000 

1.01 

1.168 

1.001 

156,610 

170.000 

.966 

1.177 

L088 

166,260 

180,000 

.93 

1.212 

1.164 

165,980 

100,000 

.89 

1.248 

L218 

166,610 

200,000 

.846 

1.270 

L287 

167,866 

305,000 
Openo 

iohUqnei 

460)frl0tilM 

«,pwtofoi 

C        1.09 

B^diwnetsr. 

0 

.84 

1.290 

iliiir" 

(        1.10 

Do. 

TESTS  OF   IBON,    STEEL,    AND   OTHER  MATEBIALS. 
No.  987. 


833 


Marks,  8-750. 


Allied 
load*. 

Dimensions. 

Sectional 
area. 

Pounds 
^^inX" 

Bemarks. 

Length. 

Diftmeter. 

Poundf. 

Iwihet. 

Inchei. 

Sq.inche: 

0 

2.00 

.708 

.60 

0 

^ 

45^000 

LOOT 

.799 

.601 

89.830 

50.000 

1.097 

.7996 

.502 

90;600 

55,000 

L996 

.800 

.503 

109.340 

00,000 

1.99 

.801 

.604 

119,050 

05,000 

1.98 

.soa 

.506 

128,460 

70.000 

1.907 

.805 

.509 

137. 520 

75,ono 

L96 

.8075 

.612 

146,480 

80,000 

1.94 

.8106 

.616 

155.040 

«5,000 

L92 

.816 

.622 

162.840 

90,000 

1.90 

.821 

.529 

170, 130 

05,000 

L805 

.8295 

.540 

175,930 

100,000 

L815 

.840 

.654 

180, 610 

105.000 

1.700 

.854 

.673 

188,250 

110,000 

1.71 

.868 

.602 

185.810 

116,000 

1.65 

.883 

.612 

187. 910 

( 

.903 

.640 

Diameter  i  length. 

120,000 

L005< 

.898 

.633 

""i89.'570" 

Diameter  { length. 

i 

.905 

.643 

Diameter  {length. 

125.000 

1.55 

.912 

.653 

■"i9i,'426" 

130,000 

L51 

.926 

.673 

193.160 

185,000 

1.465 

.941 

.605 

194^240 

140,000 

1.415 

.960 

.724 

193.370 

l4^ooo 

1.88 

.978 

.744 

194,890 

150,000 

1.84  • 

.988 

.767 

195, 570 

15R.000 

1.30 

1.005 

.793 

195,460 

100.000 

L27 

1. 021 

.819 

195.860 

170,000 

1.20 

1.050 

.866 

196,300 

180,000 

1.08 

L109 

.966 

186,840 

100.000 

1.03 

1.140 

1.021 

186,090 

200,000 

.98 

1.109 

1.078 

186, 300 

210,000 

.04 

L190 

1.123 

187,000 

' 

220.000 

.88 

1.233 

1.194 

184,250 

Sustained  220,000  poands  ^  minate  and  then  opened  oblique  (45o) 
cra(*k8  witb  sligbt  report. 

The  resistance  of  the  cylinder  now  fell  to  about  200,000  pounds,  while 
the  oblique  shearing  fractures  opened ;  after  which  the  total  load  was 
increased  to  250,000  pounds,  when  the  test  was  discontinued. 

Length  of  specimen  after  the  test,  ^'.75. 

H.  Ex.  16 63 


834  TESTS  OF   IBOK,    STEEL,   AND   OTHEB  MATERIALS. 

ITo.  988. 
Marks,  9-756. 


Ai»pUed 

lOMb. 

ax«a. 

P<»imdi« 

Bflotf ki. 

Lmgth. 

DiAmeterf 

Pounds. 

Tfuhst. 

Inch. 

Sq.Inehst. 

0 

2w00 

.796 

.60 

0 

6&,000 

L9Q5 

.800 

.508 

109.840 

eo.ooo 

1.085 

.803 

.606 

118.680 

05.000 

L»75 

.806 

.609 

127.700 

70,000 

1.96 

.807 

.511 

136,990 

75,000 

L95 

.810 

.515 

146.630 

80.000 

1.925 

.814 

.620 

153,850 

85.000 

1.90 

.821 

*     .629 

160,680 

00,000 

1.865 

.828 

.638 

167.290 

05.000 

1.815 

.841 

.556 

171, 170 

100,000 

L77 

.852 

.570 

175,440 

105,000 

1.71 

.868 

.602 

177,360 

110,000 

1.65 

.883 

.612 

179,740 

115.000 

1.60 

.899 

.635 

181,100 

120.000 

1.55 

.912 

.653 

183, 770 

125.000 

L60 

.031 

.681 

183,560 

130,000 

1.456 

.945 

.701 

185.450 

135.000 

1.41 

.961 

.725 

186,210 

140,000 

1.876 

.978 

.751 

186,420 

145^000 

La36 

.993 

.774 

187.340 

150.000 

L29 

LOIO 

.801 

187,270 

155,000 

1.26 

1.024 

.824 

188.110 

160,000 

L226 

1.043 

.854 

187,350 

170.000 

1.15 

L080 

.916 

185.500 

180,000 

1.00 

LU3 

.973 

185,000 

• 

190.000 

1.035 

1.144 

1.028 

184,820 

200.000 

.985              1.174 

1.082 

184,840 

210.000 

.93               1.208 

1.146 

183,250 

1 

Sastained  210,000  poands  {  minate,  then  opened  oblique  [45^± ) 
shearing  fractures  in  the  bulged  surface.  In  part  the  fractures  were 
parallel  to  the  axis  of  the  specimen;  these  latter  ones  presented  dall 
eolored  serrated  surfaces. 


TESTS   OF  IBON,    STEEL,    AND   OTHER  MATERIALS. 
Ko.  989. 


8^5 


Marks, 

10^.334. 

^iSJt"* 

area. 

Pounds 

persqnare 

inch. 

Bemsrks. 

Length. 

Diameter. 

4 

Foundt. 

Inches. 

Inehet, 

8q.  inches. 

0 

2.00 

.798 

.50 

0 

• 

eo.ooo 

1.99 

.802 

.605 

118,810 

6S.000 

1.985 

.804 

.508 

127.950 

70,000 

1.97 

.806 

.510 

137,250 

75.000 

1.906 

.808 

.618 

146.200 

80,000 

L95 

.811 

.517 

154.730 

85,000 

L93 

.816 

.523 

162, 520 

90.000 

1.90 

.822 

.531 

169.490 

95,000 

L86 

.831 

.542 

175,280 

100,000 

1.815 

.843 

.558 

179,210 

* 

Heated  dxteen  hours,  the  toU 
62,000  ponndt. 

J  prewnre  In  the  mean  time  fiOUng  fnnn  100,000  ponndt  to 

105,000          1.77      1           .854 

.678 

183,260    1 

110.000 

1.70 

.873 

.609 

183,640 

115,000 

1.64 

.890 

.622 

184,890 

120.000 

1.59 

.904 

.642 

186.920 

126.000 

1.54 

.919 

.663 

188,540 

130.000 

1.49 

.937 

.690 

188,410 

135,000 

1.46 

.952 

.712 

189,610 

140,000 

1.41 

.968 

.736 

190,220 

145,000 

L37 

.964 

.760 

190,790 

150.000 

L33 

.996 

.779 

192,550 

155.000 

1.29 

1.010 

.801 

193, 510 

160.000 

1.25 

1.026 

.825 

193,940 

170,000 

1.19 

1.067 

.878 

193.620 

180.000 

L12 

1.092 

.937 

192. 100 

, 

ISO,  OOO 

1.05 

L122 

.984 

193,090 

200.000 

1.02 

L144 

1.028 

194,550 

208,000 

1.00 

L162 

L060 

196,230 

Opened  oblique  cracks  under  the  maximum  load  in  the  bulged 
surface. 

The  pressure  was  continued  till  the  dimensions  were :  Length,  '^85  ] 
diameter,  r^30 :  the  loads  varying  between  190,000  and  208,000  pounds  ] 
the  widest  crack  now  opening  to  ''.20. 

The  oblique  cracks  presented  smooth  shearing  fractures.  Where 
the  cracks  approached  a  direction  parallel  to  the  axis  of  the  cylinder 
the  surfaces  were  dull  silky  and  serrated. 

No.  1005. 

CAST  IRON. 


Applied 
loads. 

Dimensions. 

area. 

Poonds 

Bemarks. 

Length. 

Diameter. 

Pounds. 

Inches. 

JfMA. 

Sq.inch. 

« 

0 

2.00 

.798 

.50 

0 

20,000 

2.00 

.7995 

.502 

89,840 

25,000 

1.996 

.8016 

.504 

49,600 

30.000 

L98 

.8085 

,507 

59,170 

35,000 

1.975 

.806 

.510 

68.620 

40,000 

1.96 

.8096 

.515 

77,670 

45.000 

L935 

.8145 

.521 

86.870 

50.000 

1.905 

.824 

.633 

93.810 

55.000 

1. 825 

.858 

.571 

96.320 

56,500 

1.776 

.875 

.601 

94,010 

Cylindrical  surface  broken  up  by  numerous  fine  cracks. 
The  principal  fracture  au  oblique  ori^ck,  mtlkiug  w  m^\^  ot  36^ 
with  tbe  axis  of  cylindert 
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TE8T8   OF   IRON,    STEEL,    Am)   OTHER  HATEBfALS. 


Wrought  iron  from  speoimea  macked  <<8  H  &  P  Best,"  material 
used  iu  chain  cables. 
See  teosUe  tests  Nos.  1901  and  1902^  page       ^  R^iort  of  Testa,  1886. 

No.  1006. 

VNAS2fKALKD  3PEC1MEJ^  FROM  FBACTVRRIX  BAR,    TAKEN  %  UfCBMS 
FROM  POINT  OF  RUFTORE. 


Applied 

ICMMl*. 

Dlmeaftiou. 

SecttoMd 
Are*. 

Ponnda 

B»«k.. 

Length. 

Diameter. 

Poundg. 

InehM, 

Inehst. 

0 

2.00 

.798+ 

.90 

6 

ao.ooo 

2.00 

.798+ 

.50 

40.000 

28.  OM 

2.00 

.796+ 

.56 

60,080 

80.  OM 

1.09 

.800 

.503 

69,640 

82.500 

1.985 

.8025 

.606 

64.280 

85.000 

1.96 

.8076 

.812 

68,360 

87,500 

1.925 

.8150 

.822 

71,846 

40.000 

1.878 

.827 

.837 

74,496 

42,500 

1.825 

.MO 

.554 

76^710 

4S.000 

1.776 

.&^2 

.570 

78,000 

47.&00 

1.73 

.863 

.585 

81,200 

50,000 

1.695 

.873 

.809 

83.410 

52,500 

1.685 

.879 

.607 

86.480 

55,000 

1.63 

.890 

.622 

8^430 

00,000 

1.545 

.918 

.662 

90,630 

65.000 

1.455 

.952 

.712 

91,280 

■ 

70.000 

1.37 

.987 

.765 

91  500 

75,000 

1.29 

1.024 

.824 

91.090 

•     90,000 

1.21 

1.062 

.886 

90,296 

86,000 

1.14 

1.100 

.950 

89,470 

90,000 

1.06 

1.148 

1.026 

87.720 

95.000 

.98 

1.21 

1.160 

82,610 

100,000 

.98 

L2fi 
C   1.10 

1.227 

8U560 

End  diameter. 

110,000 

.86 

\   1.31 
(   1.10 

Litt* 

""ihrn 

Do. 

Two  prindpaL  seams  opened  on  opposite  sides  of  (^linder,  "JS  aod 
'M6  wide  respectively. 


Vo.  1007. 


887 


ANNEALED  SFSCIMMN  FEOM  FRACTURED  BAR,  TAKEN H  INCHES  FROM 

FOINT  OF  RUFTURE. 


Dimeneioiis. 

*B£* 

BeotUnud 

Fwmde 

RemarkB. 

Length. 

Diameter. 

Pknmdi. 

Jndbat. 

IhOm. 

0 

2w00 

.798 

.60 

0 

15.000 

2.(0 

.796 

.80 

80,000 

20.000 

8.00 

.7985 

.501 

89;  990 

25.000 

1.005 

.7096 

.608 

49^880 

27.fMI0 

1.085 

.8025 

.606 

64.860 

30,000 

1.06 

.809 

.614 

58.860 

32.  MO 

1.9S 

.8146 

.581 

68,880 

35.000 

1.89 

.882 

.581 

66,910 

87,  M» 

1.865 

.8310 

.541 

69,820 

40,000 

1.825 

.888 

.662 

72.460 

42.500 

1.705 

.847 

.568 

76,490 

45,000 

1.745 

.858 

.678 

77.860 

47.500 

1.745 

.868 

.678 

88;  180 

60.000 

1.696 

.878 

.697 

68.750 

52.600 

1.67 

.878 

.606 

86,780 

55,000 

1.685 

.888 

.619 

88,850 

00,000 

1.556 

.918 

.666 

91,600 

66.000 

L476 

.9M 

.700 

92,880 

70.000 

1.89 

.979 

.798 

92,960 

Betted  under  sero  load  flften  honn. 

75.000 

L89 

.979 

.768 

99,6M 

78,000 

Benewed  yielding  begine. 

80.000 

""Km"' 

LW' 

.'So" 

"""ii'So" 

85,000 

L18 

L0V5 

.908 

63^610 

90,000 

1.09 

1.128 

.990 

80.010 

95,000 

L08 

Lieo 

1057 

89,680 

100,000 

.97 

1.208 

1.146 

87,860 

105.000 

.91 

1.85 

L2S7 

85^670 

110,000 

.87 

C  1.08 
<   1.29 

End  diameter. 

L'iw" 

""84.'iS" 

(  1.06 

Do. 

Opened  two  principal  seaniB  on  oppofiite  aides  of  the  cylinderi  'M5 
and  ^'.08  wide  respectively. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  1008. 

Marks,  10-334. 

A  cylinder  2''  long  by  ''.798  diameter  was  heated  bright  red,  and 
when  at  that  heat  was  placed  in  the  testing  machine  and  compressed. 

The  cylinder  was  shortened  to  l'M2  length  by  a  load  of  abont  95,000 
pounds  total. 

The  ends  immediately  lost  their  color  when  in  contact  with  the  com- 
pression platforms.  The  middle  section  was  cherry  red  at  the  close  of 
this  stage  of  the  test. 

The  final  shape  was  as  follows,  the  cylinder  beginning  to  assume  this 
form  with  the  first  increment  of  load: 


)Prmeipdl 


Longitudinal  seams  opened.  The  fractured  surfaces  were  serrated, 
curved  in  conformity  with  the  middle  bulged  surface. 

After  cooling  to  abont  100^  Fahr.,  again  placed  in  the  testing  ma« 
chine  and  loads  applied. 


Applied 
loads. 

DlmeDBions. 

Sectional 
aretk 

Ponnds 

peraqnare 

iucl). 

BiMoarka. 

1 

Length. 

Diamoter. 

Pounda. 
100,000 
120.000 
130,000 
140,000 

150,000 

Inehea. 

1.105  J: 

1,005 

1.09 

1.065 

.93 

Inehea. 

Sq.  ineksa. 

1 

Sadden  enlaiigpnient  of  eeem  in  mU-  \ 
die  section.                                      | 

1 

Opened  a  third  wide  longitudinal  seam,  and  shearing  fractures  separ- 
ated in  part  the  outside  bulged  portion  from  a  central  core  the  diaow^ 
ter  of  the  ends. 

The  ends,  which  were  chilled  by  contact  with  the  cold  platforms  of 
the  testing  machine,  appeared  hardened  when  tested  with  a  file.  The 
middle  or  bulged  section  did  not  appear  to  have  been  hardened. 


TESTS  OF  IRON,  .ST£EL,  AND  OTHER  MATERIALS. 
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TABULATION  OF  CBU8HIV0  TESTS   AHD  COLS  FLOW  OF  8TSSL 
AHD  IBOV  CTLIHDEBS 


FwTfii  of  specimens. 


T? 

jU 


\799  aiam. 


'Sa.ot 


MetaL 


Marks. 


Reduced 
length. 


Conoairent 
comproB- 

sive  resist- 
anco  per 

sqaAreinoh. 


Ultimate 
compres- 
sive resist- 
ance per 
square  mch. 


Maximnm 

elongation 

of  surface 

metaL 


Tensile 

strength  on 

raptured 

section  per 

squareinch. 


907 
961 
962 
963 
984 
986 
986 
967 


Steel. 
Steel. 


1006 
1006 
1007 


Steel 

Steel 

Steel 

Steel 

Steel 

Steel 

Steel 

Cast  iron. 


1-838 
2-123 
3-782 
4-796 
6-803 
6-797 
7-823 
8-750 
9-^756 
10-334 


Wrought  iron  not 
annMled. 

Wrought  iron  an- 
nealed. 


Inehet. 
1.24 
.83 

1.81 
.83 

1.26 
.95 

1.26 


1.426 
.89 


L245 
.965 


1.34 
.89 


1.466 
1.20 


1.60 
.93 


1.33 
1.06 


1.826 


1.645 
1.21 


1.565 
1.18 


Pound*. 
84.030 
85.470 

100.120 
101,890 

116.150 
116,600 

121.  G70 
121,850 

181.760 
131,900 

156.630 
156,640 

156.250 
156,640 

194.240 
196,300 

181, 100 
183,250 

192,660 
193.000 

96.320 


90.630 
90,290 

91.600 
93,010 


Pcundt. 
86,580 


106^620 

116,790 

121,680 

138»480 

167,100 

166,800 

196,300 

188,110 

193,090 

06.820 

91,500 

93.610 


PereerU. 

72.8 


76.6 
80.5 
72.1 
96.6 
68.8 
69.1 
64.6 
61.3 
46.6 
9.6 
43.2 
61.4 


PoundM. 
106,484 


118^704 
126,640 
184,600 
162,880 
134,880 
161,610 
168,140 
147,880 
161,910 


In  colnmn  headed  ''Maximum  elongation  of  sarface  metal"  are  the 
elongations  which  the  metal  at  the  circamference  underwent  np  to  the 
time  fractures  appeared  in  the  bulged  surface.  Figures  in  last  column 
.taken  from  tensile  tests. 


840  TESTS   OF   lEOMy   ST££L,   AKD  OTHEE  MATEEIALS. 


XEB  C&-B7FICIEHT  07  EZPAH8I0V  BT  HEAT  07  SIBK  ASB  JMUM 

BAB& 

The  steel  bars  experimented  npon  were  tamed  down  from  1}"  diam- 
eter to  1''.0092,  and  were  36"  long. 

The  cast-iron  and  wronght-iron  bars  were  V'A29  diameter  and  the 
copper  H". 

The  measurements  were  taken  in  the  same  manner  as  were  the  diam- 
eters of  the  cylinders  nsed  in  the  experiments  on  initial  strains;  that 
is,  holes  near  the  extremities  of  the  specimens  were  drilled  and  ooonter- 
snnk  defining  the  limits  of  the  ganged  length,  and  which  received  the 
conical  points  of  the  micrometer. 

The  bars  were  immersed  in  a  cold  bath  of  ice  water,  their  lengths 
determined,  then  placed  in  a  bath  of  hot  oil  and  again  measured.  A 
standard  bar  was  kept  in  the  cold  bath,  to  which  the  length  of  Uie  mi- 
crometer was  referred  before  and  after  each  measnrement  was  taken. 

The  principal  parts  of  the  micrometer  were  protected  bj  a  felt  cover- 
ing from  rapid  changes  of  temperature,  and  while  in  nse  only  the  eon- 
ioal  points  entered  the  liqnid  of  the  bath. 

The  experimental  bars  were  kept  in  each  bath  not  less  than  two  boms 
before  the  measurements  were  taken.  • 

The  co-efficient  of  expansion  is  reduced  to  the  expansion  per  degree 
Fahrenheit  per  unit  of  length. 


Table  No.  L 
8tebl  bars,  fib8t  8bt. 


Fahr.t. 

Ganged  length. 

Mwlca. 

Co^flkdeBtef 

ezpeneaoB. 

Cold. 

Hot. 

DiiTeronoe. 

Cold. 

Hot 

Difference. 

JneAcf. 

Ineku. 

Inek, 

1-833 

33.5 

220.0 

186.5 

34.0975 

35.0418 

.0441 

.8800087965 

^-123 

33.6 

234.0 

200.5 

35.0012 

35.0479 

.0487 

0000086545 

3-782 

33.5 

247.6 

214.0 

34.0986 

85.0491 

.0505 

.OOOOOOTgB 

4-795 

33.6 

247.0 

218.5 

84.9936 

85.0434 

.0498 

&-8U3 

83.6 

237.2 

203.7 

34.9972 

85.0432 

.0460 

00Q606498 

*-797 

33.5 

222.8 

189.3 

34.9961 

85. 0395 

.0434 

'.0000069812 

7-823 

33.5 

234.5 

201.0 

35.0000 

35.0483 

.0463 

0000Q6S8I4 

8-750 

33.5 

238.7 

203.2 

34.9936 

35.0387 

.0451 

O000Q8M2B 

»-766 

33.5 

234.0 

200.6 

34.9082 

85.0422 

.0440 

;000006»«8 

10-334 

38.5 

228.0 

185.5 

34.9977 

35.0401 

.0484 

.0868061838 
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Table  No.  2. 

8tmel  baes,  second  set. 

The  bars  were  kept  in  the  cold  bath  twelve  boars  and  then  measured, 
after  which  they  were  heated  in  the  oil  for  a  period  of  twenty  hours. 
The  temperatare  in  the  mean  time  ranged  from  240^  to  302^  Fahrenheit. 
The  bars  were  then  slowly  cooled  in  the  batii  to  235^,  and  remained  at 
that  temperatare  two  hours,  after  which  they  were  measured  while  at 
the  temperatures  recorded  in  the  table. 


Harka. 

Tempcratore  of  baths  (decrees 
Fabr.). 

Ganged  lenfth. 

Co^fflciest  of 
ezpaoniou. 

Cold. 

• 
Hot. 

Difference. 

Gold. 

Hot. 

Differenee. 

1-833 
2-123 

•  3-782 
4-795 
5-803 
*-797 
7-823 
8-750 
»-75fl 

19-334 

33.5 
33.5 
33.6 
33.5 
33.5 
83.5 
83.6 
83.6 
22.6 
33.6 

230.5 
220.0 
235.4 
235.0 
234.0 
235.0 
227.5 
235.0 
227.6 
230.0 

197.0 
192.5 
201.9 
201.5 
200.6 
201.5 
194.0 
201.6 
194.0 
108.5 

Inchu. 
85.0018 
35.0005 
84.9923 
35.0027 
34.9953 
36.00t)l 
34.9982 

""85. 6656" 
84.9901 

Inelutg, 
35.0182 
35.0453 
35.0384 
35. 0498 
36. 04.' I 
36.0453 
8.5. 0425 
35. 0409 
85.0482 
36.0417 

iMh. 

.0400 
.0448 
.0461 
.0471 
.0468 
.0452 
.0443 

.0000068078 
.0000066493 
.O0000652.« 
.0000000780 

.00OU0G4091 
.0000065^6 

.0432 
.0426 

.0000063613 
.0000061943 

Table  No.  3. 

steel  bars,  second  set. 

After  the  treatment  last  described,  the  bars  were  slowly  cooled,  re- 
tamed  to  the  cold  bath,  and  again  measured.  The  lengths  and  tern- 
{leratures  while  hot  were  taken  from  the  preceding  table. 


Temperat 

nmofhatl 
Fabr.). 

is(deSTee8 

Ganged  length. 

Harks. 

Co-efflclent  of 
exiwniiion. 

Hot 

Cold. 

Difference. 

Hot 

Cold. 

Difference. 

. 

Inehet. 

Inehet. 

Indi. 

1-833 

930.5 

83.5 

197.0 

86.0482 

35.0013 

.0460 

.0000060018 

2-122 

226.0 

88.6 

192.5 

dfi.  0153 

36.0006 

.0448 

.000006H483 

3-762 

235.4 

83.6 

201.9 

85.0384 

34.9924 

.0460 

.0000066110 

4-T95 

235.0 

38.5 

201.5 

35.0498 

35.0020 

.0460 

6-808 

234.0 

83.6 

200.5 

35.0421 

84.9051 

.0470 

.000006t.065 

6-707 

235.0 

83.5 

201.5 

36.0453 

3.5.0002 

.0451 

.(HJOOOtt3040 

7-828 

227.6 

38.5 

104.0 

85.0425 

34.0086 

.0440 

8-756 

235.0 

38.6 

201.5 

35.0409 

34.9072 

.0437 

.0000062061 

#-766 

227.5 

88.6 

194.0 

86.0482 

85.0040 

.0488 

.OtOO0«3761 

10-334 

230.0 

88.6 

196.5 

35.0417 

34.9988 

.0420 

.0000062370 

The  bars  returned  cold  to  substantially  their  original  lengths,  the 
protracted  heating  being  without  effect. 
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Table  No.  4. 

STEEL  BAliS,  THIRD  SET. 


Marks. 

Temperature  of  baths  (de;[rrees 
Falir.). 

Ganged  length. 

Co^tactatof 
erpanaiffn 

Cold. 

Hot 

Difference. 

Cold. 

Hot. 

Difference. 

1-833 
2-123 
3-782 
4-795 
5-803 
6-797 
7-823 
8-750 
9-756 
10-334 

33.5 
33.5 
33.5 
33.5 
33.5 
33.6 
33.5 
83.5 
33.6 
83.6 

231.8 
231.7 
231.0 
229.0 
232.0 
231.5 
229.0 
231.5 
230.5 
231.8 

198.3 
198.2 
197.5 
195.5 
198.5 
198.0 
195.5 
198.0 
197.0 
108.8 

Ineha. 
35.0033 
35.0021 
35  0024 
34  9978 
34.1'9tl 
35.0U08 
34.9987 
34.9987 
34.9965 
86.0010 

Inehet. 
35.0.^00 
35.0482 
35.0483 
35.0435 
85.040.'i 
85.04.'>0 
36.0432 
35.0420 
35.0396 
85.0450 

ItidL 
.0467 
.0461 
.0450 
.0457 
•      .0464 
.0448 
.0445 
.0433 
.0431 
.0431 

.000O0672S1 
.OOOMNKISI 
.0000061307 
.000Or«67«3 

.oo<ioor«?-8 

.UP0(W6(779 
.OOU006SO> 
.0U0Ot•6.•4^5 
.000006:!5I5 

Table  Ko.  6, 

8TEEL  BARS,  THIRD  SET. 

The  bars  were  heated  bright  cherry  red  and  qnenched  in  oil  at  SfP 
Fahr.  The  oil  for  this  purpose  was  contained  in  a  cylinder  5f  diameter 
of  bore,  the  bars  being  dipped  in  the  oil  endwise  in  a  vertical  position. 
Wlien  a  bar  was  quenched  the  temperature  of  the  oil  rose  to  about  240^ 
Fahr.  The  cylinder  was  surrounded  with  snow  and  the  temperature  of 
the  oil  lowered  again  to  80^  before  quenching  the  next  specimen. 


Temperature  of  baths  (degrees 

Ganged  length. 

Marks. 

C^NeArieatof 
expaostoa. 

Cold. 

Hot. 

Difference. 

Cold. 

Hot. 

Differenee. 

Inchei. 

Inehet. 

Inek, 

1-833 

88.5 

224.6 

191.1 

34.9580 

84.0970 

.0431 

.0000064525 

2-123 

83.6 

23.').  0 

201.6 

34.9769 

85.0249 

.0480 

.000006i{IN 

3-782 

33.5 

234. 0 

200.6 

35.0016 

35.0484 

.0468 

.0000066687 

4-795 

83.6 

234.1 

200.6 

84  9826 

85.0308 

.0477 

.OOOOuOTflTS 

5-803 

88.6 

223.2 

189.7 

34.9986 

35.0424 

.0438 

'     .0000065071 

6-797 

88.5 

220.5 

187.0 

85.0296 

35.0700 

.0404 

.0000061075 

7-823 
8-750 

83.5 
33.5 

233.6 
233.5 

200.1 
200.0 

35.0074 
35.0541 

85.0100 

.OUl 

oooonmnf 

9-756 

88.6 

220.3 

186.8 

85.0250 

35.0620 

.0364 

.000006504 

10-^34 

88.6 

224.0 

lOLl 

86.0153 

85.0626 

.0373 

.0000095741 

The  apparent  reduction  of  the  co-efficient  of  expansion,  notably  Nos* 
9  and  10,  is  due,  as  will  be  seen  in  the  next  tabl^  to  the  diminntion  in 
length,  which  doubtless  took  place  while  the  bars  were  hot,  but  whieh 
is  detected  only  when  t^ey  are  brought  back  again  to  the  temperature 
of  the  cold  bath. 
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Table  No.  6. 
steel  bars,  third  set. 
Bar  returned  to  the  cold  bath  and  re-measured. 


843 


F&hr.k. 

6ftiig«d  length. 

Ibrkc 

Co-offloientof 
expansion. 

Hot 

Cold. 

Dlifonmce. 

Hot 

Cold. 

DiiferoDoe. 

Tnck€M. 

IneKu. 

IndL 

1-.833 

224.8 

38.6 

191.1 

84.9970 

84.9532 

.0438 

.0000065973 

2-1S3 

235.0 

83.6 

201.6 

36.0249 

84.9767 

.0482  • 

.0000088390 

3-782 

234.0 

83.6 

200.6 

35.0484 

3&0019 

.0466 

.0000066259 

4-705 

234.1 

33.6 

200.0 

85.0303 

34.9828 

.0480 

.0000068401 

6-303 

223.2 

83.6 

188.7 

85.0424 

84.9977 

.0447 

.0000067328 

6-7»7 

220.6 

88.6 

187.0 

85.  0700 

85.0291 

.0409 

.000U062439 

7-823 

233.6 

83.6 

200.1 

86.0674 

86. 0216 

.0458 

.00G0O653.VI 

8-760 

233.6 

39.6 

200.0 

35.0541 

85.0101 

.0440 

.0000U02839 

^766 

22as 

83.6 

188.8 

86.0820 

85.0219 

.0401 

.0000081295 

10-334 

224.0 

88.6 

191.1 

85.0626 

85.0108 

.0420 

.0000082776 

The  diminutions  in  gauged  lengths  of  the  cold  bars,  taking  the  differ- 
ences in  lengths  between  tables  Nos.  5  and  6,  are  as  follows: 


Bar. 

Diminution 
in  length. 

1-833 

JfMift. 

.0007 
.0002 

-.0003 
.0003 
.0009 
.0005 

—.0001 
.0037 
.0047 

2-128 

8-782 

4-796 

8-797 

9-768 - 

10-834 

Table  No.  ' 

STEEL  BARS,  TRIE 

7 

W  SET. 

The  bars  again  heated  bright  cherry  red  and  qaenchcd  in  water  at 
temperature  of  50^  to  55o  Fahr. 

The  water  was  contained  iu  the  same  cylinder  previously  used  when 
oil  was  the  quenching  fluid. 

When  a  bar  was  quenched  the  temperature  of  the  water  rose  to  about 
1160  Fahr. 

The  bars  warped  more  or  less  each  time  they  were  qaeuched. 
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After  a  rest  of  seventy-two  hours  they  were  measured  in  the  oold 
bathy  and  after  a  farther  rest  of  eighteen  hours  were  measured  in  the 
hot  bath. 


Mftrks. 


Twapeimtoie  of 

Fnhr.) 


Odd. 


Hot       Difltorenoe. 


Oftoged  leogth. 


Cold. 


Hot 


9-1S8 
S-782 
4-796 


6-797 


6-7B0 
0-716 


aLO 
aL5 

BB.6 
86.6 
88.6 
88.6 
88.6 
88.6 
88.5 
88.6 


8818 
S8L6 
8at6 
820.6 
381.6 
238.7 
88t6 
8810 
8815 
2210 


1917 
IMLO 
107.0 
1010 
1010 
2012 
1010 
1916 
2010 
1916 


84.8020 
84.9782 
84.8006 
810181 


64.IIK1 
810810 
810187 


810192 
810100 


84.0100 


811427 
810821 
810186 
819710 
8t9r79 
8t0046 


.0482 
.0487 
.0441 
.0426 
.0477 


.0160 
.0161 


Here  i^in  the  first  set  of  observatiaBS  show  an  anpaient  rednetion 
of  the  co-effleient  of  expansion  due  to  ttie  diminution  of  the  length  of  tiie 
bars  probably  while  in  the  heated  bath. 


Xabub  Sra& 

STEEL  BAB8,  THIRD  SET. 


Bars  returned  to  icold  bath. 


HarkB. 

*^       Mir.).        ^ 

GMged  length. 

^^flldCBtflT 

Hot 

Cold. 

Dlilbranoe. 

Hot 

CoUL 

DiflSveoee^ 

JmekMt. 

JlMtkm, 

Ind^, 

1-838 

8812 

88.6 

1917 

34.9381 

816866 

.0478 

000008BMI 

2-128 

229.6 

88.6 

1910 

86.0210 

84.6868 

.0456 

6000008034 

8-782 

230.6 

83.6 

197.0 

810137 

818686 

.0451 

.0000065401 

4-796 

229.6 

88.6 

1010 

810006 

.0470 

6000068428 

6-808 

281.6 

83.6 

1010 

811427 

85.0929 

.0406 

ooooo7icn 

6-797 

2817 

816 

200.2 

810581 

86.0042 

.0479 

.0000008U3 

7-828 

28L6 

83.6 

1010 

810630 

810082 

.0497 

0000068800 

8-780 

8310 

88.6 

1016 

6t6716 

84.9223 

.0467 

0000078858 

6-766 

888.6 

816 

2010 

84.9n9 

84.8856 

.0828 

0000f748n 

10-384 

2210 

88.6 

1916 

819646 

819148 

.0406 

The  diminution  in  length  of  the  oold  bars,  taking  the  differences  be- 
tween the  lengths  in  tables  7  and  8,  are  as  follows : 


fi«r. 

Dimlnntioii 
InlflBgCh. 

14188 

/nol 

'.0022 
.0010 
.0046 
.0021 
.0160 
.0106 
.6871 
.0648 
.0687 

8-128 

8-782 

4-795 

6-808 

6-797 

7-828 

6-760 

6.756 

10.884 

The  high- temper  bars  again  show  the  greatest  diminution  in  lengtL 
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Heretofore  the  bars  have  shown  a  low^er  eo-efficient  as  the  per  cent,  of 
carbon  they  contained  increased ;  bat  in  the  present  set  of  observations, 
made  on  these  bars  after  they  were  hardened  in  water  and  divested  of 
the  element  of  dimination  in  length  from  tiie  aetion  of  the  hoti  bath, 
there  ia  seen  a  decided  elevation  of  the  co-effioient  in  the  high-temper 
bars,  which  elevation  is  retained  after  the  protracted  heating  which 
preceded  the  observations  recorded  in  table  9. 


Table  No.  9. 

8TEEL  BAMS,  TMIBD  SET. 

Bare  kept  at  a  temperatnre  of  300^  Fahr.  in  oil  bath  a  period  of  six 
honiSL  then  gradually  cooled  in  the  bath;  fifteen  hoars  later  the  bars 
were  neated  and  re-mea«ared. 


Mark!. 

Ttaipenitare  of  tetHs  (OegtMS 

• 
GwffBdlflngtlu 

Hot 

Gold. 

mfiteenoo. 

Hot 

Cold. 

JMifonnoe. 

1-888 
8-128 
8-782 
4-795 
6-808 
6-797 
7-828 
»-760 
9-756 
10-884 

289L0 
289.6 
112.7 
23a6 
24&0 
241.6 
240.6 
240.0 
240.6 
24L2 

88.6 
88.6 

8&6 
88.6 
88.6 

88.6 
88.6 
83L6 
88.6 
88.6 

206.6 
20010 
209.2 
206.0 
800.6 
208LO 
207.0 
206.6 
207.0 
207.7 

84.9400 
S&0238 
86^0160 

8&oa8r 

81 1446 
86.044» 
86.0608 
84.9686 
84.9728 
84.9619 

84.8816 
84.9768 
84  9870 
86w04l8 
86.0888 
84.9860 
86.0018 
84.9269 
84.9201 
84.9100 

JneA. 
.0486 
.0480 
.0490 
.0484 
.0618 
.0488 
.0486 
.0406 
.0627 
.0619 

.0000067641 
.0000068618 
.0000066086 
.0088867877 
.0800069776 

.0080060700 
.0000072906 
.0000071578 

The  farther  diminnftion  in  length  after  headuig  to^SOO^  Fahr.  was  as 
follows: 


Bar. 

Diminution 
inlenstii. 

1-838 

Imeh. 
—.0006 
.0003 

.0016 
.0028 
-.0004 
,0088 
.0064 
.0064 
.0066 
.0048 

»-128 

8-782 

-    4-796 

6-803 

^TfV. 

7-«28 

gJ760 

9-766 

10-8N..... 

The  oo^efflcient  of  expansion  continues  to  be  highest  for  tiie  hasdened 
high-temper  baaw. 
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Table  Ko.  10. 

STEEL  BABS,  THIRD  SET. 

Bars  annealed  by  heating  bright  red  and  cooling  in  pine  shavings: 


Harks. 

Fahr.). 

Ganged  length. 

Go^fflcieni  of 
expaiwinn 

Cold. 

Hot. 

Diffeienoe. 

Cold. 

Hot. 

Difference. 

1-833 
2-123 
3-782 
4-795 
5-803 
6-797 
7-823 
8-750 
9-766 
10-334 

83.5 
83.6 
33.5 
83.5 
83.5 
83.5 
33.5 
33.5 
33.5 
83.5 
• 

233.0 
233.5 
23L2 
231.6 
231.S 
234.0 
226.6 
235l6 
232.5 
233.8 

199.5 
200.0 
197.7 

loai 

197.7 
200.6 
198.1 
202.1 
199.0 
199.8 

Incha. 
34.8876 
34.9625 
34.9654 
34.9939 
85.0456 
84.9485 
84.9595 
84.8761 
84.8883 
84  8841 

34.9340 
35.0080 
35.0106 
85.0400 
85.0916 
84.9926 
85.0022 
84.9196 
84.9306 
34.9263 

Inch, 
.0465 
.0455 
.0452 
.0461 
.0400 
.OUl 
.0427 
.0435 
.0423 
.0422 

.0000086810 
.000O06SO7D 
.0000065387 
.0000066300 
.00000M392 
.0006062985 
.0000063253 
.000006in5 
.0000060937 
.0000060547 

The  bars  wereshortened  on  the  ganged  lengths,  measured  when  cold, 
as  follows : 


Bar. 

Diminntlon 
in  length. 

Bar. 

Diminntiott 
in  length. 

1-838 

.0040 
.0188 
.0016 
.0474 
.0477 

^797 

Inch, 
.0475 
.0423 
.0408 
.0318 
.0259 

2.128 

7-828 

8-782 

a-750 

4-T95 

9-756 

5-S08  

10-334 

A  part  of  the  apparent  diminution  in  length  may  bedne  to  the  warp- 
ing of  the  bars,  although  it  will  be  seen  that  all  the  bars  are  shorter 
than  before  annealing,  and  it  is  believed  that  this  resalt  is  principally 
due  to  the  annealing. 

The  coefficient  of  expansion  for  the  high-temper  bars  has  now  been 
restored,  and  is  below  that  of  the  mild  steel  bars. 

Table  No.  11. 
steel  babs,  thibd  set, 
Bars  again  returned  to  the  cold  bath. 


Temperatore  of  hatha  (degrees 

Ganged  length. 

Marks. 

expauion. 

Hot. 

Cold. 

Biffeittnce. 

Hot 

^  Cold. 

Difference. 

Inthet. 

Jncftet. 

IwX, 

1-833 

283.0 

83.5 

199.5 

34.9340 

.    34.8869 

.0471 

.    .000006?fi3 

2-128 

283.5 

88.5 

20O.O 

35.0080 

34.9615 

.0465 

.0000001502 

8-782 

231.2 

88.5 

197.7 

85.0106 

84.9659 

.0147 

4-795 

23L6 

88.5 

198.1 

8^0400 

34.9940 

.0460 

0000066SS6 

5-808 

23L3 

83.5 

197.7 

85.0916 

35.0460 

.0456 

.000006S814 

<^797 

234.0 

83.5 

200.5 

34.9926 

84.9484 

.0442 

DIHIUWJUTI 

7-823 

226.6 

83.5 

193.1 

85.0022 

34.9589 

.0433 

.0600061143 

8-750 

235.6 

83.5 

202.1 

34  9196 

34.8765 

.0431 

.0000061147 

9-756 

233.5 

83.5 

199.0 

34.0306 

34.8886 

.0420 

10-834 

233.3 

83.5 

199.8 

34.9263 

34.8833 

.0427 

.00000600 

Comparatively  little  difference  exists  in  the  lengths  of  the  bars  ooldt 
between  tables  Nos.  10  aod  11,  bence  the  co-efflcientB  of  expaofilon  M 
nearly  Alike  iu  each. 
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Table  No.  12. 
wbought  ibon. 


847 


MarkB. 

Tempecatnre  of  baths  (degrees 
Fahr.). 

Ganged  leiDgih. 

Co-effioientof 
ezpanaioiL 

Cold. 

Hot 

Differenoe. 

Cold. 

Hot 

DifTerenoe. 

210-L,  . 
218-S,.. 
2I8-Si.. 
2i8-S|.. 

83.6 
83.5 
83.6 

212.0 
211.6 
212.0 
212.6 

17&5 
17a  0 
178.5 
179.0 

Inehet, 
29.9896 
2a  0805 
29.9846 
29.99i9 

IlUShSf, 

30.0255 
30.0166 
30.0206 
30.0311 

Ineh, 
.0350 
.0361 
.0359 
.0362 

.0000067068 
.0000067047 
.0000067075 
.0000067423 

CAST  IBOK. 


Nal... 
No.  2... 
Na3... 

33.5 
33.6 
83.6 

224.6 
21&0 
221.5 

19L1 
184.5 
188.0 

30.0039 
80.0040 
29.9929 

30.0381             .0342 
80.0369             .0329 
30.0260             .0331 

.0000050647 
.0000050434 
.0000058702 

COPPSB. 


88.5 

217.2 

183.7 

29.9954 

80.0457 

.0603 

.0000091286 

The  wroaght-iron  bars  had  been  prenously  strained  in  tensile  tests 
of  the  metal,  bar  S3  being  annealed  before  determining  its  co-efficient 
of  expansion ;  the  other  bars  were  not  annealed. 

The  cast-iron  bars  were  from  a  slab  of  gan-iron,  being  the  same  metal 
used  in  other  tests  of  the  temperature  series. 


Table  No.  13. 


[CoBstnioted  ftom  tbe  aTerage  reralte  of  the  tteel  bars  xecorded  in  tables  1. 2, 8, 4, 10,  and  11,  ftmn  the 
arerage  of  the  wrongkt-iron  and  the  cast-iroo  bars.} 


HetaL 


WroDght  lion . 
Steel.T. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do..., 

Cast  iron 

Copper 


Marks. 


1-838 
2-123 
8-782 
4-795 
5-803 
6-797 
7-823 
&-750 
.9-756 
10-334 


Co>«fBeient  of 
expansion. 


.0000067302 
.0000067561 
.0000060269 
.0000065149 
.0000066597 
.0000066202 
.0000063891 
.0000064716 
.0000062167 
.0000062335 
.0000061700 
.0000059261 
.0000091286 


Arranging  the  bars  in  one  column  in  the  following  table  according  to 
the  quantity  of  iron  present  in  the  steel  by  difference,  from  the  anal- 
yses furnished  by  the  steel  manufacturers,  the  elements  not  included 
in  the  analyses  being  present  only  in  small  quantities,  and  the  second 
column  according  to  their  co-efficients  of  expansion,  and  it  is  seen  that 
the  ezpauBiou  ot  the  metal  decreases  with  the  amount  of  iron;  that  is. 
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the  higher  the  temper  of  the  steel  the  lower  its  co-efficient  of  ezpansioii 
within  the  range  of  temperatures  here  experimented  upon. 

If  the  sets  of  bars  4-795,  5-^a,  and  8-750  were  omitted  firom  tiie 
table,  the  remaining  sets  of  seven  grades  of  steel  would  follow  in  ex- 
actly the  same  order  in  each  colnmn. 

The  expansion  of  the  wronght-iron  bars  closely  corresponds  to  that 
of  the  mildest  steel,  and  the  expansion  of  the  cast-iiMHi  is  below  that  of 
the  highest  temper  steel  here  represented. 


Table  No.  14. 


[StMl 


iged  in  the  first  oolnnm  mocotdina  to  the  quantity  of  iranprowpt^  in  i 

nmn  aooording  to  tlioir  oo-efficientB  of  ezpantton,  the  highest  vnlnes  oieachH 


Aooordingto 
amount  ofiron 

According 
toco-effleientof 

present 

expansion. 

Xarkt. 

Martt. 

1-833 

1-833 

^123 

4-786 

8-782 

^123 

4-795 

6-808 

6-803 

8-782 

7-838 

7-823 

S-780 

8-787 

8-717 

9-788 

9-756 

8-750 

10-384 

10-334 

XHB  WaBOLm  OF  BLAOTICgTY  OF  STBBL  AHD  nu»  B4S8  AT 
DIFEEBBST  TSKPBSATIFXBB. 

Observations  were  made  at  temperatares  between  68^  and  498^  Fahr. 

The  specimens  were  heated  in  an  oil  iMkth  contained  in  a  cyliDder 
which  was  48''  long  and  6''  diameter  inside. 

The  oil  cylinder  was  dosed  at  the  ends  with  caps  which  wera  boied 
centrally  to  allow  the  stems  of  the  sockets  to  pass  through;  a  stuffing- 
box  prevented  leakage  of  oil. 

The  specimens  were  secured  to  the  sockets^  the  ontside  ends  of  the 
sockets  being  secured  to  the  holders  of  the  testing  machine.  Along  tbe 
upper  side  of  the  cylinder  was  an  opening  2^"  wide,  giving  access  to 
the  specimen  in  the  bath.  A  row  of  gas-burners  below  the  cylinder 
supplied  the  necessary  heat. 

Micrometer  observations  were  taken  in  a  similar  manner  to  tiioM 
when  determining  the  co-effioients  of  expansion ;  the  conical  points  of 
the  iDstrnment  reaching  down  through  the  surface  of  the  liquid  of  the 
bath  to  the  holes  in  the  specimen  which  defined  the  extremities  of  Ae 
gauged  length. 

During  the  tests  of  bars  1-833,  5-803,  and  10^^334,  the  micrometer 
was  removed  firom  the  specimens  after  the  readings  in  each  tempen- 
ture. 

While  testing  tbe  other  bars  the  micrometer  remained  in  pontUNi  on 
the  specimens  throughout  the  tests.  This  last  method  allowed  tbe  in- 
strument to  acquire  a  high  temperature,  but  not  sufScient  to  matBrially 
change  the  pitch  of  the  micrometer  screw,  on  which  the  accuracy  of  the 
readings  in  part  depended. 
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A  number  of  repetitioDS  of  readiugs  were  made  at  each  temperature, 
and  the  mean  of  the  upward  and  downward  readings  taken  as  the 
elongation  from  which  the  modulus  of  elasticity  was  computed. 

On  account  of  the  directness  of  the  method  employed  in  these  deter- 
minations, confidence  is  felt  that  the  results  closely  indicate  the  true 
changes  which  occurred  in  the  modulus  of  elasticity,  notwithstanding 
difficulties  are  experienced  precluding  the  same  degree  of  accuracy 
which  is  attained  at  atmospheric  temperatures. 

The  modulus  of  elasticity  is  lowered  as  the  temperature  of  the  metal 
is  increased. 

Some  individual  bars  exhibit  irregul^rity^f  action,  and  show  a  dif- 
ferent modulus  at  corresi>onding  temperatures  measured  when  the  tem- 
I>erature  of  the  bar  was  rising,  and  when  falling;  and  some  show  prac- 
tically no  difference. 

Computing  the  changes  of  the  modulus  per  degree  of  temperature  for 
the  several  bars,  using  only  the  extreme  ranges  of  temperature,  we 
have  the  following  table : 


TempemtuLre  (degrees 

Ifetid. 

HarkB. 

FBhT,). 

ticity. 

Bednc- 
tlonper 
degree 
Fabr. 

Mini- 
nnun. 

Maxl. 
mam. 

Differ- 
ence. 

At  mini, 
mum  tem- 
perature. 

At  maxi- 
mum tem- 
perature. 

Pounds. 

Pounds. 

Potmdt. 

Pounds. 

1. 

210  L 

84 

495 

411 

26,540.000 

25,  000, 000 

1, 540,  000 

3,769 

WTOiifflitixon..< 

218  8, 

88 

450 

.    362 

26, 786, 000 

24, 194, 000 

2,502,000 

7,160 

218  Ss 

.     84 

452 

368 

27,356.000 

24, 658, 000 

2,698,000 

7,331 

, 

1.833 

70 

456 

385 

30, 612, 000 

27, 419, 000 

3,193,000 

8,294 

2-123 

74 

470 

396 

29, 268. 000 

26, 667. 000 

2,601,000 

6,S68 

8-782 

68 

475 

407 

29, 221.  000 

27, 108, 000 

2, 113, 000 

5,191 

4>7M 

68 

475 

407 

29. 801, 000 

27,608,000 

2, 193, 000 

5,388 

Steel 

&-803 
6-797 

80 
80 

470 
465 

390 

385 

29, 630, 000 
30, 000, 000 

27,211,000 
2K.  103, 000 

2,419,000 
1,897,000 

6,202 
4,927 

7-825 

74 

480 

406 

29.861,000 

28,236,000 

1,615.000 

8,978 

ft-7W 

76 

470 

394 

29,703,000 

28,037,000 

1.666.000 

4,228 

9-756 

80 

470 

390 

30,120,000 

28, 302, 000 

1, 818. 000 

4,662 

10-334 

80 

455 

375 

29, 126, 000 

27,778,000 

1,348,000 

8,596 

I 

82 

472 

390 

14,483,000 

18,953,000 

630,000 

1,359 

Caatinm • 

2 

82 

475 

393 

14,  434,  000 

13,  505, 000 

929,000 

2.384 

3 

70 

400 

420 

15,613,000 

13,861,000 

1,752,000 

4,171 

Extended  deductions  from  so  few  experiments  can  hardly  be  made, 
yet  the  results,  such  as  they  are,  follow  much  after  the  manner  of  the 
co-efflicient  of  expansion  tests. 

The  maximum  reduction  in  the  modulus  of  elasticity  is  found  in  the 
wronght-iron  and  mild-steel  bars,  with  an  evident  tendency  to  lessen 
tke  riiuction  in  the  higher  temper  bars,  with  the  least  change  displayed 
by  the  cast  iron. 

The  elastic  limit  of  steel  bar  1-833  at  atmospheric  temperature  was 
30.000  pounds  per  square  inch;  at  the  temperature  of  455°  Fahr.  it  was 
below  21,000  pounds  per  square  inch. 

Wrought-iron  bar  210  L  was  taken  from  the  fractured  end  of  speci- 
men No.  004,  page  197  of  report  of  1882.  It  fractured  with  a  load  of 
50,188  pounds  j^ev  square  inch,  measured  on  the  original  section.  Its 
elastic  limit  after  the  tensile  test  and  a  period  of  rest  would  doubtless 
be  somewhat  higher  than  the  tensile  strength  first  ascertained. 

In  the  present  series  of  tests  this  bar  was  loaded  with  31,000  pounds 
I>er  square  inch  on  the  sectional  area  as  it  then  existed,  and  when  heated 
H.  Ex.  16 54 
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to  4000  Fahr.,  and  showed  bo  permanent  set.  At  the  tempeiatiiie  of 
4950  the  elastic  limit  was  reached  under  the  above  load. 

The  higher  tempCTatoies  did  not  appreciably  increase  the  permanent 
sets  in  the  cast-iron  bars  above  those  which  were  caused  by  the  first 
loading. 

The  nsnal  order  of  making  the  teet  was  reversed  with  bar  3,  which 
was  heated  before  tensile  stresses  were  applied^  but  the  permanent  sets 
were  practically  the  Same  as  when  the  metal  was  first  Imded  cokL 

Test  bars  are  bring  prepared  with  which  to  continae  this  series. 


DETAILS  OF  TE8T8  OF  STEEL  AND  IBON  BARS,  TO  DETERMINE  THE 
MODULUS  OF  ELASTICITY  AT  DIFFERENT  TEMPERATURES. 

Wrought  iron. 


Marks,  210  L. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Ganged  length,  3(K'. 


No.  133S. 


Tempera- 

nUlenDOM. 

Ifodatnor 

6lMtkBtf 

'f&r 

TotaL 

PerMoare 

DeMcnd. 

Mcftn. 

84 
212 
318 
400 

PimndM. 
31,000 

1,000 
31.000 

1,000 
31,000 

1,000 
31.000 

1,000 
31,000 

1.000 

81,000 

1,000 
31,000 

1,000 
31,000 

1,000 
31,000 

1,000 
31,000 

1,000 

31,000 

1,000 
81,000 

1,000 
31,000 

1,000 
31,000 

1,000 
81.000 

1,000 

81,000 
1,000 

31,000 
1,000 

31,000 

ilooo 

31,000 
1,000 

31,000 
1.000 

P^mdg. 

31.000 

1,000 

31.000 

i,«oo 

31.000 
1,000 

31,000 
1,000 

31,000 
1,000 

81,000 

1,000 
81,000 

1,000 
31.000 

1,000 
31,000 

1,000 
31,000 

1.000 

31,000 

1,000 
31.000 

1,000 
31,000 

1,000 
31,000 

1,000 
31,000 

1,000 

31,000 

1,000 
31,000 

1,000 
31,000 

1,000 
31,000 

1,000 
31,000 

1.000 

IndL 

.0337 
-.0008 

.6337 
-.0002 

.0338 
+.0004 
.0341 
.0003 
.0342 
.0004 

.0467 
.0119 
.0468 
.0120 
.0467 
.0121 
.0468 
.0120 
.0468 
.0130 

.0614 
.0864 
.0616 
.0285 
.0621 
.0266 
.0620 
.0267 
.0622 
.0M8 

.0720 
.0367 
.0726 
.0308 
.0726 
.0371 
.0726 
.0371 
.0726 
.0368 

ImdL 

Imek, 

Indk. 
.0338 

.0348 

.0853 

.8358 

Fmmdt, 
2MB1.4Ci 

.0338 

.0338 

.0338 

.0841 

.0335 

.0337 

.0338 

.0340 

.0338 
'".'0348* 

.0349 

.0348 

.0347 
'.0347' 

.0316 

.0348 

.0348 

.0848 

.0380 

.0361 

.0360 

.0366 
"."63»' 

.0366 

.0353 

.0366 

.0353 

.0368 

.0358 

.0857 
■".d386"" 

.0367 

.0356 

.0356 

.0854 

.0367 
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No.  1338— Continued. 


TemiMn- 

ture 
(decrees 
Fahr.). 


Applied  kMda. 


TotaL 


Per  sqnaro 
incn. 


ElongatloD. 


Differenoee. 


AiiceDd- 
itkg. 


DeAoend- 
Ing. 


Mean. 


Moduliia  of 

elaatioity. 

B. 


496 


Pounds. 
81,000 

1.000 
31,000 

1,000 
31,000 

1.000 
31,000 

1,000 
31,000 

1,000 

28,000 

1.000 
26,000 

1,000 
20,000 

1,000 
28.000 

1,000 
26,000 

1,000 


Pounds, 
31,000 

1,000 
31,000 

1.000 
31.000 

1,000 
31.000 

1.000 
31.000 

1.000 

26,000 

1,000 
26,000 

1,000 
26,000 

1,000 
26,000 

1,000 
20,000 

1,000 


Inch. 
.0960 
.0590 
.0950 
.0508 
.0073 
.0616 
.0082 
.0625 
.0907 
.0639 

.0940 
.0640 
.0940 
.0639 
.0040 
.0640 
.0940 
.0043 
.0043 
.0639 


Inch. 


Inch. 


.0369 
.0375* 


.0360 
.0361* 


.0367 
."0372' 


.0358 
.0357' 


Inch. 


.0364 


Pounds. 


24,725,000 


.0300 


.0300 


.0301 
.'030o' 
.'0360' 


.0301 
.0300' 
.'6297' 
.'0304' 


26,000,000 


Load  of  81,000  poands  per  square  incb  kept  on  the  bar  while  it  cooled  tcom  iS09  Fahr.  to 
950Fabr.,  then  observatioDs  on  the  modulus  of  elasticity  again  made. 


31.000 

1,000 
31.000 

1.000 
31,000 

1,000 
81,000 

1,000 
31,000 

1,000 


31.000 

1,000 
31,000 

1,000 
31,000 

1,000 
31,000 

1,000 
21,000 

1,000 


.0348 
.0682 
.0851 
.0683 
.0348 
.0682 
.0348 
.0682 
.0350 


.0338 

Vorn" 
".'6336" 

.0334 

.0332 

.0334 

.0334 

.0334 

.0332 

.0334 


36,946,000 
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Wr&ugkt  iron. 


No.  1339. 


Marks,  218  Sj. 
Diameter,  rM29. 
Seetionai  area,  1  sqaare  inch. 
Gaaged  length,  3(V'. 


Tempen- 
tnre 

4tE^ 


Applied  loads. 


Total. 


Porsquaro 
InoA. 


Elonfation. 


Diffaranoea. 


Aaoend- 
iBg. 


Deaoeod< 
lag. 


Moan. 


ModiUaa4ir 
al«rtMtj 


200 


885 


450 


Fowndt. 
31,000 

1,000 
31,000 

1,000 
81,000 

1,000 
81,000 

1,000 
81,000 

1,000 

81,000 

1,000 
81«000 

1,000 
81,000 

1,000 
81,000 

1,000 
81,000 

1,000 

81,000 

1,000 
81,000 

1,000 
81,000 

1,000 
81,000 

1,000 
31,000 

1,000 
81,000 

1,000 

81,000 

1,000 
31,00J 

1,000 
81,000 

1,000 
81,000 

1,000 
31,000 

1,000 

81,000 

1,000 
81,000 

1,000 
81,000 

1,000 
81,000 

1,000 
81,000 

1,000 

81,000 

1,000 
81,000 

l,00n 
81,000 

1,000 
31,000 

1,000 
81,000 

1,000 


Pounds. 
31,000 

1,000 
31,000 

1,800 
81,000 

1,000 
31,(00 

1,000 
81,000 

1,000 

81,000 

1,000 
81,000 

1,000 
81,000 

1.U00 
81,000 

1,000 
81,000 

1,000 

81,000 

1,000 
81,000 

1.000 
81,000 

l,4M0 
31,000 

1,000 
81.000 

1,000 
81,000 

1,000 

81.000 

1,000 
81.000 

1,000 
81,000 

1,100 
31,000 

1,000 
31,000 

1.000 

81,000 

1,000 
81,000 

1,000 
81.000 

1,000 
81,000 

1,000 
81,000 

1,000 

81,000 

1,000 
81,000 

1,000 
81,000 

1,000 
81,000 

1,000 
81,000 

1,000 


.0362 
.0027 
.0361 
.0036 
.0368 
.0028 
.0363 
.0028 
.0360 
.0028 


.0148 
.0*88 
.0U6 
.0400 
.0155 
.0498 
.0167 
.  0502 
.OloO 

.0585 

.0237 
.0507 
.0248 
.0001 
.0250 


.0607 
.0254 


.0331 
.0708 
.0341 
.0710 
.0348 
.0710 
.0349 
.0716 


.0788 
.0425 
.0796 
.0424 
.0790 
.0423 
.0802 
.0427 
.0800 
.0428 


.0068 
.0403 


.0007 
.0405 
.0009 
.0405 


Inch. 

JnA. 

.0335 

.<0335 

.0385 

.0337 

.0885 

.0335 

'"0337" 

.0885 

.0887 

"liia' 

.0341 

''.mi' 

.oats 

.0840 

.0348 

".0345" 

.0841 

.0843 

.0948 

'■Vi84i' 

.0300 

.0358 

.0851 

.OSOTi 

.0856 

.0357 

.0858 

'".mi" 

.0355 

'".0872* 

.0362 

.0362 

.0360 

86.781^080 


.0358 


^m,m 


.0367 

.0367 

".'0367'* 

.0361 
'".0368 

.0363 

.0871 

"V087i" 

.0372 
*  .0372* 

.0379 
".0378  * 

".0375* 

.0J72 

, 

.0835 

.0835 

.0886 

.0886 

.0338 

.0836 

.0330 

.0835 

S4,S88lON 


.0372 


24,  IK  ON 


.0338 


2«.T8^aN 


WroMyU  iron. 

Marks,  218-S,. 
Diameter,  rM29. 
Sectioual  area,  1  sqaaie  inch. 
Oaaged  length,  3(K'. 


868 


Tempen* 

turn 
(decreet 
Fahr.;. 


Applied  UmOa. 


TMaL 


Per 


rMOHW 

iocn. 


Slmgatlon. 


Biflnenoee. 


Aeoend- 
ing. 


Deeeend- 
ing. 


Mean. 


Mod^nsef 

elaetlelty 


215 


8S4 


458 


PoMub* 
31,000 

1.000 
81.000 

1,000 
81,000 

1,000 
81,000 

1,000 
81,000 

1,000 

81,000 

1,000 
81,000 

1,000 
31,000 

1,000 
81,000 

1,000 

1,000 

81,000 
1,000 

81,000 
1.000 

as 

31,000 

1.000 
81,000 

1.000 
81.000 

1,000 
•  81,000 

1.00» 
81.000 

1.000 

81,000 

1,000 
81,000 

1.000 
81,000 

1.000 
31.000 

1,000 
31.000 

1,000 


Pounds, 
81,000 

1,000 
31.000 

1,000 
31,000 

1,000 
81.000 

1.000 
8t,000 

1,000 

31,000 

1,000 
81,000 

1,000 
81.000 

1,000 
81,000 

1,000 
81,000 

1.000 

81,000 

1,000 
81,000 

1,000 
31.000 

1,000 
31.000 

1,000 
31,000 

1,000 

81,000 

1,000 
81.000 

1,000 
31,000 

1.000 
81.000 

1.000 
31.000 

1,000 

81,000 

1,000 
31,000 

1,000 
81.000 

1.000 
31,000 

1,000 
81,000 

1,000 


JiMk 
.0358 

.0030 
.0350 


.0037 
.0387 
.0035 

.OMT 
.0105 
.0608 
.0168 
.0613 
.0168 
.0515 
.0173 
.0618 
.0175 

.0600 
.0258 
.0003 
.0268 
.0608 
.0800 
.0610 
.0261 
.0615 


.0764 
.0A05 
.0768 
.0410 
.0775 
.0407 
.0776 
.0410 
.0780 
.0418 

.0397 
.0060 
.0807 
.0063 
.0807 
.0063 
.0307 
.0062 
.0387 


/iMk 

Jneh. 

.0386 

.0880 

.OU 

.0826 

.0382 

.0883 

".0880* 

.0826 

.0882 

Toiii* 

.0848. 

.084ft 

'.'oaii" 
■".'oiii"* 

.0845 

.0847 

.0045 

.oaia 

.0347 

.0850 

.0346 

.0850 

.0848 

.0850 

.0848 

.0854 

.0808 

.0858 

.0868 

".owi  * 

.0868 

.oan 

OBIID 

.0808 

.0870 

.0887 

.0887 

.0887 

.0884 

.0884 

.0884 

.0884 

.0886 

.0885 

.0886 

Inch. 


Ftnatda, 


27,356^000 


26,168,000 


25^788,000 


24,668,000 


26^  866;  000 


854  TESTS  OF  IROK,   STEEL,   AND   OTHEB  MATERIALS. 

SteeL 

No.  1279. 
Marks,  ^ 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  30". 


tnre 
(desreeB 
Fahr.). 


70 


115 


170 


220 


810 


866 


Applied  IomU. 


Total. 


paundt. 

800 
16,800 

800 
16,800 

800 
16,800 

800 

800 
16,800 

800 
16,800 

800 
16,800 

800 

800 
16.800 

800 
16,800 

800 
16,800 

800 

800 
16,800 

800 
16.800 

800 
16,800 

800 
16.800 

800 
16,800 

800 

800 
16,800 

800 
16,800 

800 
16,800 

800 
16.800 

800 

800 
16,800 

800 
16,800 

800 
16,800 

800 
16,800 

800 
16.800 

800 

800 
16,800 

800 
16,800 

800 
16.800 

800 


PerMuare 
inon. 


pounds. 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 

1.000 
21,000 

1,000 
21.000 

1,000 
21,000 

1,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1.000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21.000 

1,000 
21,000 

1,000 

1,000 
21,000 

1,000 
21,090 

1,000 
21,000 

1,000 
21,000 

1,000 

i,ooo 

21.000 

1,000 
21. 000 

1,000 
21.000 

1,000 
21,000 

1,000 
21.000 

1,000 

1,000 
21.000 

1,000 
21,000 

1,000 
21,000 

1,000 


Sloni^tioii. 


Ineh, 
0. 

.0206 
.0010 
.0205 
.0008 
.0205 
.0007 

.0039 
.0244 
.00i2 
.0252 
.0044 
.0253 
.0045 

.0050 
.0270 
.0064 
.0270 
.0064 
.0272 
.0065 

.0408 
.0600 
.0383 
.0595 


.0372 
.0583 
.0369 
.0570 


.0010 
.0234 
.0005 
.0210 
.0007 
.0195 
.0018 
.0185 


.0558 
.0762 
.0542 
-0748 
.0627 
.0737 
.0532 
.0735 
.0521 
.0720 
.0499 

.0497 
.0698 
.0478 
.0684 
.0470 
.0678 
.0460 


Differenees. 


Ascend- 
ing. 


Deeoend* 
ing. 


Ineh. 

Inch. 

.0195 

.0195 

.0197 

.0197 

.0196 

.0202 

.0210 

.0208 

.0209 

.0208 

.0206 

.0206 

.0206 

*"".'oao7" 

.0208. 

.0217 

.0212 

.0213 

0201 

"".'o?ii' 

.0211 

.0214 

.0201 

.0211 

.0219 

.0205 

.0217 

0202 

■■"6203" 

.0213 

* 

.0218 

.0220 

.0206 

.0210 

.0206 

.0203 

.0214 

0199 

.0221 

.0220 

"".mA" 

.0206 

.0208 

.0218 

Mean. 


Inch. 


.0196 


.0207 


Modolosof 
elaatidty 


30^612,000 


2^968^000 


28^988,000 


.0210 


.0211 


.0213 


28^571,090 


28,671,000 


28,43^000 


28.WO0O 


TESTS  OF  IBON,   STEEL,   AND   OTHER  MATERULS.  855 

No.  1279— Ck>ntinaed. 


Tempen- 
tare 

DUSerenoes. 

Modulus  of 
elMtioit7 

Total. 

PerM|Dire 

AAoend. 
ing. 

Deaoend- 
ing. 

Hmhl 

856 

400 

456 
456 

Pound$. 

16^800 

800 

800 

16,800 

800 
16,800 

80O 
16,800 

800 
16,800 

800 

800 

16,800 
800 

16^800 
800 

16,800 
800 

14,400 

800 
14^400 

800 
14.400 

800 
14,400 

800 

Pmandt. 

21,000 

1,000 

1,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 

18,000 

1,000 
18.000 

1.000 
10,000 

1,000 
18,000 

1,000 

Inch. 
.0600 

.0464 

.0894 
.0602 
.0888 
.0501 
.0860 
.0677 
.0356 
.0568 
.0346 

.0570 
.0780 
.0581 
.0812 
.0600 
.0875 
.0688 

.0850 
.0666 
.0842 
.0644 
.0816 
.0625 
.0800 
.0612 

Inch. 
.0800 

Inch. 

.0216 

PotlMlt. 

27,907,000 

n 

27,419,000 

.0816 

.0210 

.0206 

.0222 

.0208 

.0221 

.0207 

.0216 

'    .0186 

.0196 

.0187 

.0196 

.0171 
■*'."6i76" 

.0190 

.0188 

*  Slastio  limit  paased. 

SteeL 

No.  1282. 

Marks,  ^ 
Diameter,  1.''0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  3(H^ 


Tempera- 

taro 
(dfKreM 
Fahr.). 


74 


Applied  loads. 


Total 


Pounda. 

800 
16,800 

800 
16,800 

800 
16,800 

800 
16,800 

800 
16,800 

800 


Persanare 
incb. 


PoundB. 

1,000 
21,0(10 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 


Blongation. 


Ineh, 
.0533 
.0729 
.0.V30 
.0726 
.0536 
.0727 
.0534 
.0730 
.0534 
.0731 
.0537 


Diffurancss. 


ing. 


Inch. 


.0204 

.'oioi" 


.0196 
*6i97" 


Descend- 
ing. 


Inch. 


.0190 

.'oioo' 


.0193 

.'oim' 
'mi' 


Mean. 


Jneh. 


.0196 


If  odnlns  of 

elasticity 

B. 


Pounds. 


80,770,000 


Miorometer  held  in  position  by  weights,  and  left  on  apeoimen  throaghoat  the  experiment. 


74 


800 

1,000 

16;  800 

21,000 

800 

1,000 

16,800 

21,000 

800 

1,000 

16,800 

21,000 

800 

1,000 

16,800 

21,000 

.0547 

.0747 

.0545 

.0749 

.0546* 

,0761 

.0547 

.0752 


.0202 

.0204 

.0208 

.0205 

.0204 

.0205 

.0205 


29,268,000 


856  TESTS   OP   lEON,    STEEL,    AND   OTHER   MATEBIAL8. 

Ko.  1282— Continaed. 


Temp«T»- 

tnni 

(degrees 

Fahr.). 


74 


lao 


900 


350 


800 


850 


400 


Applied  loAda. 
Total 


Pound*. 

800 

10,800 

800 

800 
16, 800 

800 
10,800 

800 
10,800 

800 
10,800 

800 
10,800 

800 

800 
10;800 

800 
16.800 

800 
16,800 

800 
16^800 

800 
16,800 

800 

800 
16,800 

800 
16,800 

800 
16,800 

800 
16^800 

800 
16^800 

800 

800 
16,800 

800 
16,800 

800 
16^800 

800 
16,800 

800 
16,800 

800 

800 
16,800 

800 
16,800 

800 
16,800 

800 
16,800 

800 
16.800 

800 

800 
16,800 

800 
16.800 

8(10 
16.800 

800 
10,800 

800 
16,800 

800 


Per  Miuire 
incQ. 


PoundM. 

1,000 

21,000 

1,000 

1,000 
21.000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 

1,000 
21.000 

1,000 
21.000 

1,000 
21.000 

1,000 
'  21,000 

1,000 
21.000 

1,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21.000 

1,000 
21,000 

1,000 
21,000 

1.000 

1,000 
21,  000 

1.000 
21,000 

1.000 
21. 000 

1.000 
21,oon 

1,000 
21,000 

1,000 


Elongatioii. 


InOL 
.0548 
.0755 
.0545 

.0624 
.0840 
.0028 
.0847 
.0632 
.0848 
.0636 
.0862 
.0640 
.0856 


.0680 
.0912 
.0096 
.0918 
.0604 
.0915 
.0695 
.0916 
.0698 
.0017 


.0725 
.0953 
.0784 
.0956 
.0737 
.0958 
.0788 
.0009 
.0740 
.0962 
.0744 

.0784 
.1004 
.0784 
.1006 
.0788 
.1007 
.0788 
.1000 
.0787 
.1012 
.0780 

.0648 
.1068 
.0645 
.1072 
.0848 
.1075 
.0851 
.1072 
.0854 
.1080 


.0890 
.1127 
.0807 
.  1125 
.0900 
.1126 
.0901 
.1120 


Diflbrenoes. 


Ascend- 
ing. 


Ifuh. 


.0207 


.0218 


.0216 


.0216 


.0216 


.0220 


.0221 

.'owi* 
'iiii' 


.0222 


.0921 
.0221 
.'0222' 


.0221 


.0219 

.'oiii* 


.0227 


.0227 
.'022i' 
.*0226* 


.0228 


!o90l    ♦  .. 


.0225 
'0225 


.1126 
.0901 


.0225 


Descend- 
ing. 


.0294 

■'.'osio* 


.0211 


.0212 

foiii' 
'iiii' 


.0219 

'mi' 


.0218 

.'osii' 


.0219 

."o2ii' 


.0219 

'im 


.0217 

Vdiii' 


.0228 
.'0224' 


.0224 

'/mi' 

.0228* 


.0230 
.0286" 


.0224 
.0225' 


Meui. 


Inch. 


.0214 


.0919 


.0290 


.0291 


.0924 


Modolnef 


281087,000 


97,887,069 


97.9n;OI9 


97,14ft,  ON 


2^7»^000 


9^5«l^«* 


TEfiTB   OF   IBON,    STEEL,    AND  OTHER   MATERIALS.  857 

No.  1282— GcmtiiiQed. 


DiffiBreneec 

Modnlns  of 
elMUcity 

ToUL 

Persrasn 

Ascend- 
ing. 

DMOond. 

ing. 

HeM. 

470 

410 
400 

860 
27D 
226. 
180 

Fmmdt. 

800 
16.800 

800 
18^800 

800 

"•^ 

GhwiuiMd 

800 

16,800 

80O 
16,800 

800 
16,800 

800 
10;80O 

800 

io;80o 

800 

800 

16;  800 

800 

^'•?& 

16;  000 

800 

16,000 

800 

800 
16;80O 

800 
16;  800 

800 
16;  800 

800 
16;  800 

800 
16;  800 

800 

800 
16;  800 

800 
10,800 

800 
10,^00 

800 
10,800 

800 
16,800 

800 

800 
16,800 

800 

16;80O 
800 

16,800 
800 

P<mnd9. 

1,000 
21,000 

1,000 
21  000 

1  000 
21,000 

1000 
21,000 

1,000 
21,000 

1,008 
21,000 

1,000 

off.     ObMTT 

1,000 
21,000 

1,000 
21000 

1,000 
21^000 

1.000 
21,000 

1.000 
21,000 

1,000 

1,000 
21,000 

1,000 
21,000 

1^000 
21.000 

1,000 
21,000 

1,000 
21,000 

1,000 

1,000 
21.000 

1,000 
21.000 

1,000 
21,000 

1^000 
21,000 

1,000 
21,000 

1,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,i)00 

1,000 

1,000 
•21,000 

1,000 
21,000 

l.OOO 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 

.0064 
.1180 
.0000 
.1183 
.0061 
.1185 
.0008 
.1100 
.0061 
.1187 
.0000 
.1182 
.006i 

.0886 
.1107 
.0680 
.1106 
.0886 
.1086 
.0678 
.1100 
.0879 
.1002 
.0878 

.0808 
.1026 
.0806 
.1022 
.0801 
.1017 
.0886 
.1017 
.0706 
.1014 
.0700 

.0744 
.0056 
.0743 
.0067 
.0740 
.0067 
.0742 
.0066 
.0741 
.0064 
.0740 

.0700 
.0010 
.0607 
.0018 
.0700 
.0011 
.0008 
.0008 
.0700 
.0011 
.0000 

.0674 
.0883 
.0675 
.0886 
.0072 
.0882 
.0872 
.0882 
.0672 
.0881 

.oon 

IndL 

Inch, 

Inch, 

teriTMOoo 
.0217 

.0216 

.0814 

.0212 

.0218 

Founda. 
28,867,000 

ling. 

27,660,000 

27,778,800 

28^087,000 

28;  802, 000 

28,571,000 

.0220 

.0228 

.0222 

.0224 

.0222 

.0227 

.0828 

.0826 

.0227 

.0222 

.8228 
wUletlM 

tintamli 

.0218 

.0216 

.0320 

.0210 

.0217 

.0222 

.0221 

.0813 

.0214 

.0219 

.0216 

.0221 

.0216 

.0212 

.0212 

.0219 

.0216 

.8816 

.0218 

.0214 

.0217 

.0217 

.0216 

.0213 

.0214 

.0218 

.0214 

.0213 

.0216 

.0213 

.0211 

.0213 

.0210 

.0208 

.0211 

.0212 

.0208 

.0210 

.0218 
*".'0210"* 

.0210 

.0210 

.0210 

■*.b2i6" 

.0200 

858  TESTS   OF   IRON,    STEEL,    AKD    OTHER  MATERIALS. 

No.  1282— GoDtinaed. 


Tempera- 
tore 
(de^creee 
Fahr.). 

Dlfferanoea. 

lUdnhmot 
ela^d^ 

Total. 

Peraqnare 

inch. 

Aaoend- 

Beeoead- 
lug. 

Mean. 

150 
68 

Pounds. 

800 

16,800 

800 

16,800 

800 
16.800 

800 
16,800 

800 
16.800 

800 

800 
16,800 

800 
16,000 

800 
16,800 

800 
16,800 

800 
16,800 

800 
16,800 

800 

Pounds. 

1,000 
21,000 

1,000 
21.000 

1,000 
21.000 

1,000 
21,006 

1,000 
21,000 

1,000 

Reatedfo 

1,000 
21,000 

1,000 
21.000 

1,000 
21,000 

1,000 
21,000 

1,000 
21.000 

1,000 
21,000 

1,000 

Inch. 
.0638 
.0847 
.0637 
.0849 
.0634 
.0813 
.0632 
.0850 
.0630 
.0845 
.0633 

rty  hours  at  te 

.0177 
.0386 
.0178 
.0388 
.0181 
.0390 
.0180 
.0301 
.0185 
.0392 
.0183 
.0393 
.0185 

Inch, 

Inch. 

Jnek. 
.0214 

wo. 

.0260 

28L637,6N 

"".iiu 
'  '."0260" 

.0210 

.0215 

.0211 

.0218 

.0220 

.0215 

.6212 
of  about  ^ 

mperatun 

.0208 

.0210 

.0207 

.0209 

.0210 

.0211 

.0206 

.0200 

.0210 

.0208 

Steel. 

No.  1296. 
Marks,  ^l^ 
Diameter,  l/'0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  30". 


Tempera- 
ture 
(degrees 
Fahr.). 


Applied  loads. 


Total. 


Per  square 
inch. 


Elongation. 


Differences. 


Ascend- 
ing. 

Descend- 
ing. 

Inch, 

Inch, 

.0311 

.0315 

oils' 

.0314 

.0312 

.0312 

".osii 

.0313 

.0310 

Mean. 


ModnlBBer 
elascieity 


Pounds. 
24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 


24,800 

800 
24,800 

800 
24,800 

800 
24.800 

880 


Pounds. 
31,000 

1,000 
31,000 

1,000 
31,000 

1,000 
31,000 

1.000 
31,000 

1,000 


Inch. 
.1021 
.0710 
.1025 
.0711 
.1024 
.0712 
.1024 
.0711 
.1022 
.0712 


Ineh. 


.0312 


2fl,8ll^0M 


ObservatiODs  repeated.    Micrometer  reset. 


31,000  .1003 

1,000  .0005 

31.000  .1003 

1,000  .0696 

31, 000  .  1004 

1,000  .0696 

31, 000  .  1004 

1,000  .0605 


.0308 

.0308 

.0306 

.0309 

.0306 

.0308 

.0300 

«iai,«» 


TESTS   OP   IRON,    STEEL,    AND  OTHER   MATERIALS.  859 

No.  1296 — Continued. 


Tempera- 
ture 

Applied  loads. 

Elongation. 

Dlfferenoea. 

Modnlaaof 
elasUdty 

Total 

Per  souare 

Ascend- 
ing. 

Descend, 
tag. 

Means. 

68 
145 

205 

250 
300 
350 
400 

Pounds. 

24,800 

800 

24,800 

800 
24,800 

800 
24,800 

800 
24,8uO 

800 
24,800 

800 

24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 
24.800 

800 

34,800 

800 
94,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 

24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 

24,800 

800 
24,800 

800 
24,800 

800 
24.800 

800 
24,800 

800 

24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 
24.800 

800 
94,800 

800 

Pounds. 

31,000 

1,000 

31,000 

1.000 
31,000 

1.000 
31.000 

1.000 
81,000 

1,000 
81.000 

1.000 

31,000 

1,000 

31, 000 

i,m 

31,000 

1,000 
31,000 

1,000 
31,000 

1,000 
31,  OUO 

1,000 

31,000 

1,000 
31,000 

1,000 
31,000 

1.000 
31,000 

1,000 
31,000 

1,000 

81,000 

1,000 
31,000 

1,000 
81,000 

1,000 
31,000 

1,000 
31.000 

1,000 

31,000 

1.000 
31.000 

1,000 
31.000 

1,000 
31,000 

l.OCO 
31.000 

1,000 

31,000 

1.000 
31,000 

1,000 
31,000 

1,000 
31,000 

1,000 
81,000 

1,000 
31,000 

1,000 

Inch. 
.1005 
.0607 

.1085 
.0774 
.1086 
.0776 
.1087 
.0778 
.1092 
.0781 
.1094 
.0780 

.1136 
.0820 
.1185 
.0822 
.1138 
.0830 
.1140 
.0827 
.1145 
.0827 
.1145 
.0830 

.1175 
.0863 
.1172 
.0856 
.1182 
.0860 
.1182 
.0863 
.1184 
.0867 

.1225 
.0906 
.1230 
.0907 
.1230 
.0907 
.1235 
.0909 
.1235 
.0910 

.1275 
.0947 
.1278 
.0949 
.1278 
.0955 
.1282 
.0953 
.1283 
.0956 

.1310 
.0088 
.1310 
.0992 
.1322 
.0997 
.1321 
.0997 
.1326 
.0997 
.1326 
.1000 

Inch. 
.0310 

Inek. 

Ineh. 
.0312 

.0315 

.0320 
.0324 
.0328 

Pmmdi. 

28.846^000 

% 
28|571,000 

28,126,000 
27.778,000 
27,439.000 

27. 008;  000 

.0308 

.0311 

.0312 

.0311 

.0312 

.0309 

.0314 

.0311 

.0313 

.0314 

.0316 

.0315 

.0313 

.0316 

.0312 

.0314 

.0313 

0318 

.0318 

"".ms" 

.0318 

.0322 

.0319 

.0316 

.0326 

.0322 
".'0319  ' 

.0322 

.0321 

.0317 

.0319 

.0324 

.0323 

'".'6328*' 

.0323 

.0326 
'"."0825" 

.0326 

.0328 

.0331 
*"*.*6329' 

.0320 

.0323 

.0327 

.0320 

.0330 

.0827 

.0322 

.0322 

.0318 

.0330 

.0325 

.0324 

.0324 
'".*6328* 

.0328 

.0320 

.0326 

860         TESTS  aP  IRON,   STEEL,   AlCD  OTHEB  MATERIALS. 

No.  1296^Gontinned. 


<f& 

— 

DtfliHraaoes. 

ModidMtsf 

olfliftlBl^. 

Total. 

Persooan 

Ascend. 

iBg. 

Desoend. 
ing. 

Meso. 

450 
476 

1 

416 

886 
880 
276 

68 

'P&und»: 
24,800 

800 
94,800 

800 
24.800 

800 
24,800 

800 
24,800 

800 

24.800 
800 

*^?& 

24,800 
800 

94,800 
800 

'empentaxe 

94,800 

800 
94,800 

800 
94,800 

800 
94,800 

800 
94,800 

80O 

94,800 
800 

94.800 
806 

94,800 
800 

"•SS 
"•SS 

94,800 
800 

94,800 

•       800 

94.800 

800 
94,800 

800 
94,800 

800 

94,800 
800 

94,800 
800 

94,800 
800 

"•SS 

"•as 

24,800 

800 

24,800 

PtfWMit. 

81,000 

1,000 
81,000 

1,000 
31,000 

1,000 
31,000 

1000 
31,000 

1,000 

81,000 
1,000 

81,000 
1,000 

81,000 
l.OOO 

81,000 

ilooo 

81,000 

liooo 

aUoweAW/i 

81,000 

1,000 
81,000 

1.000 
81,000 

1  000 
81,000 

1  000 
31,000 

1,000 

81,000 

1^000 
81  000 

1000 
31,000 

1,000 
31,000 

1  000 
81^000 

1,000 

81,000 

1,000 
81,000 

1,000 
31,000 

1,000 
31,000 

I..O0O 
81,000 

liooo 

31,000 
1.000 

31,000 
1,000 

31,000 
1^000 

31,000 

ilooo 

31.000 
1,000 

81,000 

1,000 

81,000 

ImdL 

.1843 
.1031 
.1356 
.1028 
.1868 
.1034 
.1863 
.1086 
.1870 
.1040 

.1666 
.1340 
.1972 
.1844 
.1681 
.1382 
.1680 
.1356 
.1603 
.1866 

111  slowly.    01 

.1806 
.1478 
.1810 
.1471 
.1809 
.1473 
.1810 
.1471 
.1816 
.1476 

.1786 
.1447 
.1786 
.1447 
.1784 
.1446 
.1784 
.1448 
.1784 
.1444 

.1786 
.1411 
.1736 
.1408 
.1785 
.1406 
.1783 
.1408 
.1731 
.1400 

.1680 
.1366 
.1678 
.1862 
.1679 
.1852 
.16n 
.1850 
.1672 
.1348 

Bested  flftoM 

[           .1401 
.1175 
.1480 

UmA. 

InOu 

/9M*. 

MiilfnBtsk 

2T.  27^608 
87, 108^000 

SB. 

281627.080 
281 618^  000 
27,3Bi^08» 
27.61^  OM 

.0834 

.0827 

.0886 

.0828 

.0828 

.0888 

.0136 

.0388 

.0826 

■'VoiS" 
'"."oBi'* 
'""."flSi"" 

.0882 

.0887 
■""^0887" 

.0887 

.0688 

liBthSBM 

"VoSi" 

.0687 

.0888 

.0838 

.0886 

.0887 

.0398 

.0844 

.0840 

"■."ossa"" 

.0888 

.0888 

.0887 

.0888 

.0888 

.0644 

.0841 

.0840 

.0884 

.6684 

.08» 

.0827 

.0880 

.0828 

.0880 

**Vo£i'" 

.0888 

.0886 

.0328 

.0391 

.0827 

.0897 

.0826 

iji 

.0892 

1  hoars. 

.0316 

.0816 

T£8T8  OF   IBONy    BTEEL,    AND   OTH£B    MATfiRUU. 
Ko.  1296-^oatiiiiu)d. 


«€1 


Tempera- 


Applied  loads. 


Total. 


PiMlfUit. 

800 

24.800 
800 

24,800 
800 

24,800 
800 


Peraqnare 


Povfub. 

1.000 
31,000 

1,000 
31,000 

1,000 
81,000 

1,000 


SkmgaikMi. 


Inch. 
.1174 
.1400 
.1170 
.1490 
.1172 
.1480 
.1173 


Differenoee. 


Aseend- 
ing. 


Inch, 


.0810 
*."03li' 


.0317 


Descend- 
ing. 


Inch. 

.0310 


.0814 


.0618 


.0816 


Mean. 


.0810 


MedaliiMr 


Powidt. 

20;  481. 000 


Hioroineter  z»-aet  and  obeerrationa  taken. 


1       94,800 

31,000 

800 

1.000 

14,800 

ai.ooo 

800 

1.000 

14,800 

31.000 

800 

1,000 

24,800 

31,000 

800 

1,000 

24,800 

81,000 

80O 

1,000 

.1478 
.1102 
.1472 
.1103 
.1472 
.1108 
.1471 
.1M4 
.1472 
.1102 


"VoBii** 

.0310 

.0880 

.0300 

.0000 

.0808 

.0007 

.0010 

20;118.000  ! 


steel 

No.  1297. 
Marks,  795 
Diameter,  1''.0002. 
Sectional  area,  .80  square  inoh. 
Oaaged  length,  3fy'. 


.  Tempera- 
tare 

DUreTCBoea. 

Hodolaeof  ' 
ekMtiolty. 

ITotaL 

PerMHMte 

Aeceiid. 
lag. 

DeMmid. 
ing. 

Me«i. 

1           « 

106 

* 
260 

Fwmds. 
24,800 

800 
24.800 

800 
24,800 

800 
M.800 

800 
24,000 

800 

84,800 
800 

K800 
800 

84,800 
800 

14.800 

aoo 

24^000 
800 

14,800 
800 

81,000 

1,000 
81,000 

1,000 
81,000 

1.000 
81,000 

1,000 
81,000 

1,000 

81,000 

Cooo 

81,000 

1.000 
81,000 

1,000 
81.000 

1,000 
81,000 

1,000 

81,J0QO 

1,000 
21,000 

1,000 
81,000 

1.000 
81,000 

1.000 

.0611 
.0211 
.0513 
.0210 
.0618 
.0212 
.0518 
.0211 
.0514 
.0208 

.0021 
.0901 
.0020 
.0800 
.0021 
.0803 
.0088 
.0310 
.0021 
.0807 

.0003 
.0875 

.0370 
.0700 
.0370 
.0702 
.0380 

Jnek, 

JiMft. 

InOL 

.OOM 
.0822 

Ptfirndt. 
20.801,000 

i 
28.481.000; 

! 

27,060^000 

.0000 

"".flooi" 

.0302 

"osos'" 

.0901 

.0801 

.0902 

.0808 

.0900 

'Vorto' 
'".osii"* 

.0310 

.0818 

.0818 

'"'SSi" 

.0811 

.0018 

.0324 

.0324 

.032i 

.0323 

•  0322 

862  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1297— Continued. 


Tempera- 
tare 


Applied  loads. 


Total. 


Per  equaro 
inck. 


Elongation. 


Differences. 


Ascend- 
ing. 


Descend- 
ing. 


Mean. 


Modulus  of  t 
elaetieitj 


250 


315 


366 


405 


476 


Poundt. 
24,800 

aoo 

24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 

24.300 

800 
24,800 

800 
24^800 

800 
24,800 

800 
24,800 

800 

24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 

24,800 

800 
24,800 

800 
24^800 

800 
24,800 

800 
24.800 

800 

24,800 

800 
24,800 

800 
24^800 

600 
24,800 

800 
24,800 


24,800 

800 
24,800 

800 
24,800 

800 
34,800 

800 
24,800 

800 


Poundt. 

31,000 

1.000 


31,000 
1,000 

31,000 

1.000 
31,000 

1,000 
31,000 

1,000 
31.000 

1,000 
81,000 

1,000 

31,000 

1,000 
31,000 

1,000 
31,000 

1,000 
31,000 

1,000 
31,000 

1,000 

31,000 

1,000 
31,000 

1,000 
31,000 

1,000 
81,000 

1,000 
31,000 

1,000 


Inch. 
.0702 
.0381 


Inch. 
.0322 


Inch. 
'"."032i" 


31.000 

.0749 

1,000 

.0430 

81,000 

.0752 

1,000 

.0430 

31.000 

.0752 

1,000 

.0432 

31,000 

.0755 

1,000 

.0436 

31,000 

.0756 

1,000 

.0434 

31,000 

.0784 

1.000 

.0457 

31,000 

.0780 

1,000 

*  .0164 

81,000 

.0792 

1,000 

.0462 

31,000 

.0791 

1,000 

.0468 

31,000 

.0797 

1.000 

.0466 

31,000 

.0824 

1,000 

.0496 

31.000 

.0825 

1,000 

.0498 

81.000 

.0827 

1.000 

.0499 

81.000 

.0827 

1.000 

.0503 

.0322 
.0322* 


.0319 


.0320 


.0320 


Inch, 


.0321 


PioumdM, 


28.037,0 


.0327 


.0325 


.0829 


27,093,000 


.0J29 


.0329 


.0827 


.0828 


.0327 


27,523.000 


.0324 


.0600 

.0948 
.0628 
.0951 
.0626 
.0053 
.0631 
.0964 
.0628 
.0967 
.0632 

.0893 
.0672 
.0893 
.0568 
.0689 
.0566 
.0887 
.0565 
.0883 
.0662 

.0597 
.0286 
.0594 
.0286 
.0505 


.0600 
.0287 


.0827 


.0822 


87,606^060 


.0321 
.0321 


.0321 
.0318' 


.0821 
.0326 
.0328 


.0321 


88;  687,060 


.0821 


.0309 

'osoi' 


.0312 
.0808* 


.0310 


»IW«« 


.0812 


.0818 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

Steel. 
No.  1281. 
Marks,  ^ 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  30'^ 


863 


Tempem- 

ture 
(decrees 
Pahr.). 


Applied  loAdo. 


Total 


Peraqnue 
inoa. 


Elongation. 


DiflbrenoeB. 


Ascend- 
Ing. 


Descend- 
ing. 


Mean. 


Modnlos  of 

elasticity 

E. 


80 


126 


aoo 


300 


Pounds. 

800 
82,800 

800 
32,800 

800 
32,800 

800 
32,800 

800 
32,800 

800 

800 
32,800 

8  0 
32,800 

800 
32,800 

800 
32.800 

800 
32.800 

800 

800 
82,800 

800 
32,800 

800 
32,800 

800 
32,800 

800 
32.800 

800 

800 
32,800 

800 
82^800 

800 
82,800 

800 
82,800 

800 
32,800 

800 

800 
32,800 

800 
32,800 

800 
32,800 

800 
82,800 

800 
32.800 

800 

800 
32,800 

800 
32,800 

80O 
82,800 

SOO 
82,800 


Poundi, 

1,000 
41,000 

1,000 
41,000 

1,000 
41.000 

1,000 
41.000 

1,000 
41,000 

1,000 

1,000 
41,000 

1.000 
41,0  0 

1,000 
41.000 

1,000 
41,000 

1,000 
41,000 

1,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 

1,000 
41,000 

1.000 
41,000 

1.00O 
41,000 

1,000 
41.000 

1,000 
41,000 

1,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1.000 
41,000 

1,000 

1,000 
41, 000 

1.000 
41,000 

1,000 
41,000 

1,000 
41,000 


Inch, 
.0624 
.1034 
.0628 
.1033 
.0635 
.1024 
.0628 
.1034 
.0623 
.1034 


.0657 

.0862 

.0558 

.0067 

.0561 

.0966 

.0561. 

.0970 

.0551 

.0974 

.0568 

.0483 
.0883 
.0472 
.0877 
.0468 
.0880 
.0464 
.0873 
.0464 
.0868 
.0458 

.0605 
.0019 
.0506 
.0910 
.0503 
.0909 
.0500 
.0910 
.0495 
.0908 
.0490 

.0521 
.0945 
.0520 
.0942 
.0512 
.0926 
.0503 
.0915 
.0490 
.0907 
.0485 

.0618 
.0919 
.0487 
.0903 
.0472 
.0897 
.0463 


Inch. 

Ineh. 

.0406 

0406 

.0408 

.0309 

.0386 

.0406 

.0411 

0411 

.0406 

.0404 

0409 

".Moi" 

.0406 

.0404 

.0409 

.0419 

.0423 

.0406 

.0406 

.0411 

"  oiii* 

.0409 

.0416 

.0409 

.0409 

0404 

.0410 

.0414 

.0405 

.0407 

.0406 

.0409 

0410 

.0416 

.0413 

.0418 

.0426 

.0422 

.0430 

.0413 

.0422 

0412 

.0426 

.0417 

.0422 

.0432 

0416 

.0431 

.0425 

«0434 

.0122 

Ine/L 


P&undt. 


29,630,000 


29,337,000 


.0409 


29,337,000 


.0411 


29,197,000 


-0421 


28,504,000 


.0426 


28^109,000 


864  TBSTS   OF   IHON9  .BT££L,    AND   OTHEB   HATEBIALA. 

Ko.  1281^^GontiQaed. 


Tempera- 
ture 

Elongation. 

DifferenceB. 

Mednlnaof 
elMtioily 

Total. 

Per  square 

Asoend- 
Ing. 

Deecend- 

iBg. 

Mean. 

850 
400 

470 

Pcundt. 

800 

32,800 

800 

860 
82,800 

800 
32,800 

800 
82.800 

800 
82,800 

800 
32.800 

800 

800 
82,800 

800 
82,800 

800 
32,800 

800 
82,800 

800 
82,800 

800 

Pound: 

1,000 

41,000 

1,000 

1,000 
41.000 

1,000 
41,000 

1,000 
41.000 

1.000 
41,000 

1,000 
41,000 

1,000 

1,OQO 
41,000 

1.000 
41,000 

1,000 
41,000 

1,OQO 
41,000 

1,000 
41,000 

1.000 

Inch. 
.0454 
.0874 
.0448 

.0524 
.0939 
.0500 
.0925 
.0490 
.0907 
.0474 
.0005 
.0460 
.0889 
.0448 

.0480 
.0860 
.0419 
.0852 
.0408 
.0836 
.0387 
.0817 
.0367 
.0800 
.0860 

IncK. 

Inch. 
.0481 

InOi, 

.0433 

.om 

P&^dM. 

27,714,000 
27,211,000 

.0420 

.0126 

.0430 

.0425 

.0435 

.0417 

.0133 

.0431 

.0446 

.0429 

.0441 

.OUl 

'"."oiii" 

.0488 

.0483 

.0480 

.0450 

.0483 

.0460 

Marks,  ^ 
Diameter,  l".0a92. 
Sectional  area,  .80  square  inch. 
Oaaged  length,  SC'. 


StetlL 
No.  1296. 


Tempera- 
tare 

Applied  loads. 

Differmoas. 

Modnlnsor 
elsstieity 

Total. 

Per  square 
inoh. 

Aaoend. 
lag. 

Descend- 
ing. 

Mean. 

80 
186 

Powndt. 
82,800 

800 
82,800 

800 
82,800 

800 
82,800 

800 
82,800 

800 

82,800 

800 
82,800 

800 
82,800 

800 
82,800 

800 
32.800 

800 

Powid». 
41,000 

1,000 
41,000 

1,000 
41.000 

1,000 
41,000 

1.000 
41,000 

1.000 

41,000 

1.000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1.000 

JnOu 
.0711 
.0311 
.0710 
.0318 
.0716 
.0318 
.0712 
.0318 
.0712 
.0318 

.0774 
.0870 
.0776 
.0371 
.0776 
.0373 
.0779 
.0373 
.0783 
.0376 

Xfid^ 

J&idL 

.0400 
.0466 

8O1OOO1OOO 
8^550^060 

.OAK) 

.0809 

*".oio2"* 

.0897 

.0402 

.0899 

.0389 

.0389 

.0889 

.0404 

.0406 

.0406 

.0406 

.0408 
""."64O6* 

.0406 

'"*64i6" 

.0407 

TESTS   OF  IRON,    STEEL,    AND   OTHER   MATERIALS.  865 

No.  1298— Continaed. 


Temperft- 

tUTB 


ApiiUed  kttdfl. 


TotaL 


P»r 


raqiiMe 
inoiL 


BUhrenoea. 


ing. 


Descend- 
ing. 


Mesn. 


Kodnlns  of 
elasticity 


210 


185 


405 


466 


410 


Povmda. 
82,800 

800 
82,800 

800 
82,800 

800 
82.800 

800 
82,800 

800 

82,800 

800 
82,800 

800 
82,800 

800 
82,800 

800 
32,800 

800 

82,800 

800 
82,800 

800 
82,800 

800 
82,800 

80O 
82,800 


82,800 

800 
82,800 

800 
82,000 

000 
82,800 

800 
82,800 


82,800 

800 
82,800 

800 
82,800 

800 
82,800 

800 
82,800 

800 

82,800 

800 
82,800 

800 
32,800 

800 
32,800 

800    I 
82,800    I 


82,800 

800 
32,800 

800 
82^800 

800 
82;  800 

800 
82,800 

800 


Foumdt. 

41,000 

1,000 

41,000 

1,000 
41,000 

1,000 
41,000 

1.000 
41,000 

1,000 

41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1.000 
41.000 

1,000 

41,000 

1.000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41.000 

1.000 

41.000 

1.000 
41,000 

1,000 
41.000 
'  1,000 
41,000 

1.000 
41,000 

1,000 

41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 

41,000 

1.000 
41.000 

1.000 
41,000 

1,000 
41,000 

1,000 
41,000 

1.000 

41,000 

1.000 
41,000 

1,000 
41,000 

1.000 
41,000 

1,000 
41,000 

1,000 


ineft. 
.0820 
.0410 
.0825 
.0416 
.0627 
.0400 
.0826 
.0418 
.0630 
.0418 


.0456 
.0870 
.0461 
.0874 
.0450 
.0877 
.0467 
.0880 
.0465 

.0012 
.0488 
.0014 
.0488 
.0018 
.0400 
.0020 
.0480 
.0020 
.0601 

.1024 
.0008 
.1080 
.0010 
.1085 
.0007 
.1088 
.0611 
.1030 
.0610 

.1000 
.0668 
.1080 
.0674 
.1102 
.0677 
.1104 
.0079 
.1100 
.0670 

.1041 
.0611 
.1038 
.0610 
.1086 
.0010 
.1027 
.0003 
.1010 
.0604 


.0506 
.0027 
.0508 
.0024 
.0504 
.0010 
.0506 


Inch, 


ImcfL 


.0116 

.'oiii' 


.0410 

.oiio' 


.0416 

."oiii* 


.0418 
.'0407* 

.diii' 


Jnek. 


.0412 


Pwmrft. 


20,126^000 


.0416 

.'oiii' 
.'oiii' 
.'oi2i' 


.0421 
.'oi20' 
.'oi24' 
.'oi24' 


.0422 

."oiii' 


.0431 

.'oiii* 


.0433 


.0427 

.'oiso' 


.0427 


.0420 

.'oiif 
Joiio' 


.0423 


.0421 

.'oiii' 
.'oiii* 


.0408 

'."oioo* 
'.'oiii* 
'.'oiio' 
"'oiii' 


.04^5 


28,016,000 


.0419 

.'oiii' 


.0422 

'oiii' 
.'oiio' 


.0421 


28.60i000 


.0410 

.'oi26' 


.0428 

.'oiii' 
.'oiio' 


.0425 


28,285,000 


.0427 

.'oiii' 


.0425 

.'oiii' 
.'oiio' 


.0427 


28,108.000 


.0428 


.0426 

.'oiii' 
.'oiii' 


28,802,000 


.0423 


.0410 

.'oiio' 
.'oiii' 


.0419 


28,640,000 


H.  Bx.  16 56 


866 


TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 


8Uel. 
No,  1299. 


Marks,  ^^ 
Diameter,  r'.0092. 
Sectional  area,  80  sqoare  inch. 
Gauged  length,  30". 


tore 


74 


180 


AppUfid  lottdfl. 


TotaL 


PerMUTO 
inok 


82,800 

800 
82,800 

800 
82,800 

80O 
82,800 

800 
82,800 


82,800 

800 
82.800 

800 
32,800 

800 
32,800 

800 
82,800 

800 

82,800 

800 
82,800 

800 
32,800 

800 
32,800 

800 
82^800 

800 

88,800 

800 
81^800 

800 
82,800 

800 
82,800 

800 
32,800  I 


88,800 

800 
82^800 

800 
32,800 

800 
82,800 

800 
82,800 


82,800 
800 

82;  800 
800 

"•as 
•*» 

82,800 


Poundt. 
41,000 

1.000 
41,000 

1,000 
41,006 

1.000 
41,000 

1,000 
41,000 

1,080 

41,000 

1.000 
41.000 

1.000 
41.000 

1,000 
41,000 

1.000 
41,000 

1.000 

41,000 

1.000 
41,000 

1,000 
41,000 

1.000 
41.000 

1,000 
41.000 

1,000 

41,000 

1,000 
41.000 

1,000 
41,000 

1,000 
41.000 

1,000 
41,000 

1.000 

41,000 

1,000 
41,000 

1.000 
41,000 

1.000 
41.000 

1.000 
41,000 

1.000 

41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1.000 
41,000 

1,000 


SloBgfttio&. 


Jim*. 
.0668 
.0268 
.6658 
.0266 
.0656 


.0656 
.0286 


.0775 


.0772 
.0865 


.0872 
.0786 


.0780 
.0376 


.0876 
.0460 
.0870 
.0468 
.0871 
.0466 

.0056 
.6540 
.0060 
.6648 
.0062 
.6548 
.0006 
.0562 
.0070 
.0663 

.1046 
.0628 
.1055 
.0638 
.1067 
.0648 
.1078 
.0640 
.1078 
.0640 

.0766 


.0361 
.0764 
.0654 
.0766 


.0865 


AwMod. 
ing. 


Deaoend- 


IndL 

Inch. 

.0406 

.0406 

.0408 

.0400 

.0080 

.0896 

.0400 

'".oioo" 

.0401 

.0406 

.0406 

.0407 

.0415 

.0406 

.6418 

.0410 

'"."oidi" 

.0406 

iMoe 

.0400 

".'oiii' 

.0410 

"Voiii" 

.0410 

.0407 

"".'oiw* 

.0406 

.0416 

.0416 

.0416 

.0419 

.0414 

.0418 

.0414 

.0418 

.0418 

.0422 

.0482 

.0117 

.0438 

.0424 

0429 

.0428 

.0424 

.0434 

.0418 

0418 

.0416 

Voiio" 

.0418 

.0411 

"Vbiii" 

.0411 

.04U 

Inek. 


.0411 


.0417 


.0413 


Xbdoliuof  I 

dMtidty     , 

IE  ' 


38,651,00(1 


^  411,0 


29^197.000 


31;  777,000 


3^33^000 


sumooo 


TESTS   OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 

Steel 


867 


No.  1300. 

Marks,  7S0 
Diameter,  r'.0002. 
Sectional  area,  ^'.80  sqaare  inch. 
Oauged  length,  30^^ 


Tempcn- 
tore 

f&r.). 


76 


210 


aoo 


470 


Apiiltod 


Total. 


40,800 

800 
40,800 

800 
40.800 

800 
40.800 

800 
40,800 


40.800 

800 
40,800 

800 
40,800 

800 
40,800 

800 
40,800 

800 

40^800 

800 
40,800 

800 
40,800 

800 
40.  ftCO 

800 
40,800 


410,800 

800 
40,800 

800 
40.800 

800 
40,800 

800 
40,800 

800 

40.800 

80O 
40.800 

800 
40.800 

800 
40,800 

800 
40,800 

800 


Persqiutte 
inon. 


Fovnd$. 
61,000 

1,000 
51,000 

1,000 
51,000 

1,000 
61,000 

1,000 
51,000 

1,000 

51.000 

1,000 
61,000 

1.000 

51.000 

.      1,000 

51.000 

1,000 
61,000 

1.000 

51,000 

1,000 
51,000 

1.000 
61,000 

1,000 
51,000 

l,00f 
51.0110 

1,000 

51,000 

1,000 
51.000 

1.000 
51,000 

1,000 
51,000 

1.000 
51,000 

1,000 

51,000 

1,000 
61,000 

1,000 
51.000 

1.000 
51,000 

1,000 
61,000 

1,000 


Skmgftiion. 


DiilbniiOM. 


Ascend- 
log. 


Ineh. 


Inch, 

.0756  1 

.0251   

.0756  '   .0505 

.0261  I 

.0766  I   .0606 

.0251  '■■ 

.0757    .0506 


.0766 
.0256 

.0876 
.0361 
.0877 
.0361 
.0882 
.0368 


.0881 
.0366 

.0938 
.0420 
.0947 
.0428 
.0946 
.04i8 
.0061 
.0432 
.0066 
.0434 

.1017 
.0400 
.1023 
.0508 
.1031 
.0506 
.1037 
.0507 
.1040 
.0613 

.1079 
.0561 
.1093 
.0569 
.1098 
.0568 
.1100 
.0567 
.1108 
.0668 


.0604 


.0616 

.wii' 

.0514" 


.0516 


.0527 


.0623 


.0524 


.0638 


.0533 


.0542 


.0589 
.0637' 
.0586' 


Descend- 
ing. 


Indk. 


.0606 
.0605' 


.0506 
.'0506' 
.0561' 

.OSU    I 


Inch. 


.0606 


.0616 


.0614 

'.om 
.'osii' 


.0518 
.*0524" 


.0616 


.0518 
.6519' 


.0522 
.'0527' 


.0530 
."6527" 


.0628 
.'0534" 


.0535 
.'0533' 
.0535' 


.0522 


.0535 


Modnlm  of 

elasticity. 
S. 


Pounds. 


29,703,000 


29,070.000 


28. 736, 000 


I 


28,409.000     I 


28, 037, 000 


868  TESTS   OF   IRON,    STEEL,    AND    OTHEB    MATERIALS. 

Siea. 

No.  1301. 
Marks,  ^Jg 
Diameter,  1".0092, 
Sectional  area,  .80  sqaare  inch. 
Gauged  leugtb,  30^ . 


Tempers- 
tore 

*»• 

80 
200 
800 
400 

470 

Skmgstkm. 

DifEtaieneee. 

ICodlllMOf    1 

Totia. 

Pereqnare 

AMMOd- 

tog. 

Deeceud- 

lug. 

Mean. 

dMtidtj    j 

P&undt. 
40,800 

800 
40^800 

800 
40,800 

800 
40.800 

800 
40,800 

800 

40^800 
600 

40.800 
800 

40,800 
800 

40,800 

800 
40,800 

800 
40,800 

800 
40,800 

800 
40,800. 

800 

40,800 

800 
40,800 

800 
40,800 

800 
40,800 

800 
40,800 

800 

40.800 

800 
40.800 

800 
40.800 

800 
40,000 

800 
40,600 

800 

Pl»ttlMfa. 

61.000 

1,000 
61,000 

1,000 
61,000 

1,000 
51,000 

1.000 
61,000 

1.000 

51,000 

1,000 

51,000 

i!ooo 

51,000 
1,000 

61,000 
1.000 

51,000 
1.000 

51,000 

1,000 
51,000 

1.000 
51.000 

1.000 
51.000 

1.000 
51.000 

1.000 

61.000 
1,000 

61.000 
1,000 

51.000 

:.ooo 

51,000 
1.000 

51.000 
1,000 

61,000 

1000 
51,000 

1,000 
51,000 

1.000 
61.000 

1.600 
61,000 

1,000 

IneK 
.0740 
.0242 
.0740 
.0245 
.0740 
.0242 
.0743 
.0242 
.0738 
.0242 

.0638 
.0336 
.0645 
.0348 
.0652 
.0346 
.0800 
.0348 
.0661 
.0340 

.0810 
.0404 
.0826 
.0410 
.0030 
.0418 
.0882 
.0417 
.0838 
.0420 

.1008 
.0486 
.1018 
.0488 
.1017 
.0488 
.1017 
.0480 
.1010 
.0481 

.1006 
.0575 
.1107 
.0580 
.1118 
.0586 
.1110 
.0580 
.1120 
.0500 

IndL 

Inek, 

Inek. 
.0406 

.0508 

P»mmdt. 

.0486 

' 

.0408 

1 

.0485 

.0485 

.0488 

80,120,000 

.0601 

.0501 

.0407 

.0407 
.0503"' 

".0608* 

.0602 

.0500 

.0507 

"',m2" 

20. 470,  MO 

.0616 

"'iiii' 

.0512 
".0516" 

1 

1 

.0522 
"".0520  ■ 

. 

.0516 

.0512 

.0617    '        28,014,000 

.0514 

.0515 

.0621 

.»18 

.0623 

1 

.0528 

.0625 

.0528 

'   .0620                  -  fiSS7                9AMX60» 

.0628 

1 

.0627 

.0528 

.0526 

.0623 

.0632 

1 

.0527 

1 

.0583 

.0580 

.0627 

38.3M;W0 

.0633 

.0580 

.0531 

.0580 

, 

TESTS   OP   IRON,    STEEL,    AND    OTHER    MATERIALS. 

Steel 


869 


Marks,  ^ 
Diameter,  .1''0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  dO.*' 


No.  1280. 


Tempeza- 

tore 
(decrees 
Fohr.). 


80 


80 


115 


200 


250 


300 


Applied 


Total 


Poundi. 

800 
16,800 

800 
10,800 

800 
10,800 

800 
16,800 

800 

800 
32,800 

800 
32,000 

800 
82,000 

800 

800 
32, 80«) 

800 
32,800 

800 
32,800 

800 
32,000 


800 
32,8''0 

800 
32,800 

800 
82,800 
.  800 
32,800 

800 

800 
32,800 

800 
32,800 
^  600 
^800 

800 
82,800 

800 

800 
32,8<)0 

800 
32,800 

800 
32,800 

800 
32,800 

800 

800 
32,800 

800 
32,800 

800 
82,800 


Persqaaro 
ineo. 


Pmtndt. 

1.000 
21.000 

1,000 
21,000 

1,000 
21,000 

1.000 
21,000 

1.000 

1,000 
41.000 

1.000 
41,000 

1,000 
41.000 

1,000 

1,000 

41.000 

1,000 
41.000 

1.000 
41,000 

1,000 
41.000 

1.000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

l.ODO 
41,000 

1,000 

1,000 
41,000 

1.000 
41,000 

1.000 
41,000 

1.000 
41,000 

1,000 

1,000 
41,000 

1,000 
41.000 

1.000 
41.000 

1,000 
41,000 

1.000 

1,000 
41,000 

1,000 
41,000 

1.000 
41,000 

1,000 


Elongation. 


Ineh. 
.0374 
.0583 
.0371 
.0585 
.0382 
.0587 
.0384 
.0587 


.0384 
.0704 
.0387 
.0700 
.0383 
.0795 
.0387 

.0350 
.0787 
.0375 
.0788 
.0380 
.0708 
.0386 
.0705 
.0886 

.0294 
.0703 
.0283 
.0698 
.0277 
.0690 
.0272 
.0691 
.0274 

.0314 
.0737 
.0312 
.0733 
.0311 
.0726 
.0306 
.0723 
.0301 

.0438 
.0860 
.9428 
.0845 
.0418 
.0840 
.0412 
.0830 
.0401 

.0445 
.0865 
.0433 
.0860 
.0426 
0856 
.0415 


Difltoenoes. 


Ancend- 


Ineh, 


.0214 


.0205 
.6263* 


.0412 


.0412 


Descend- 
ing. 


Mean. 


Ineh,    *      Ineh. 


.  0212 


.0203  I 
.0203"! 
.0204*  ' 


Hodulns  of 

elaetloity 

£. 


Pounds, 


0206  29.126,000 


.0407 


.0416 

.'64O8' 


.0411    29,197,000 


.0411 
.0413' 


.0415 
.0413* 
.6410' 


.0421 
.0416* 
.0418* 


.0417 
.'0422* 

.'oils' 


.0427 
.'6436' 


.0412 
'.0406' 
V64O7* 
'.'6400" 


.0410 


29,268,000 


.0420 

.'6m* 


.0418 


.0418 
.'6417' 


.0425 
.6422* 


.0421 


.0421 
.'6422' 


.0432 
'6427' 
.'6428* 
.'6429* 


.0432 
.'6434' 
.'644! ' 


.0425 


.0431 


28,706^000 


28,504,000 


28,235,000 


27,842,000 


870  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  128(>— Coutinaed. 


Tempera- 
ture 

1 

1        Applied  loedfl. 

Bloncatton. 

Diflbreneaa. 

ModDlaaef 

Total. 

Peraqnare 

Aaoend- 
tog. 

Daaoend. 
lug. 

Mean. 

eiartklty 

866 

400 

466 

JRnnulff. 

ng. 

32,000 
800 

800 
82,800 

800 
82,800 

60O 

88,800 
800 

800 
82,000 

800 
82,800 

800 
82,800 

800 
82,800 

600 
82^800 

800 
51,000 

PoundM, 
41,000 

r,ooo 

41,000 

ilooo 

1,000 
41,000 

1.000 
41,000 

Tooo 

41,000 
1^000 

41,000 
1,000 

41,006 
1,000 

1,000 
41,000 

1,000 
41,000 

1,006 
41,000 

ilooo 

41,000 
1,000 

41,000 
1.000 

68,786 

Inch. 

.0837 
.0406 
.0827 

.6016 

.1832 
.6864 
.1815 
.0677 
.1800 
.0664 
.1286 
.0848 
.1274 
.6887 

.0087 
.1091 
.0666 
.1076 
.0686 
.1060 
.0624 
.1044 
.0606 
.1066 
.0962 

.6422 

'  '.6482' 

InA. 
.0481 
.0482 

1 

.0422 

.6486 

.0486 

.04U 

.0488 

.0428 

"VoiS" 

.0486 

27,84%  060 

.0488 

.0426 

.0487 

.0486 

.0421 

.0488 

.0422 

.6496 

27,Tra^ooo  1 

.0420 

.0486 

1 

.0480 

1 

.6444 

Oast  gun  iron. 

No.  1335. 
Mark,  1. 

Diameter,  l'M29. 
Sectional  area,  1.  square  inch. 
Gauged  length,  3(K^ 


^tempera- 
tnie 

DiflbnMoa. 

MadBlMor 

TotaL 

Peraqnara 
indk. 

Aaoend- 
tog. 

DeMMDd- 
to*. 

Mean. 

elaattaHy. 

82 
170 

Pwmdt. 

1,000 

6.000 

1^000 

1(^000 

Tooo 

15.000 

1,000 

18,000 

Eooo 

6,000 
10.000 
16,000 

1,000 

1,000 
16,000 

Poundt, 
1,006 
5.000 
1,000 

10,000 
1.000 

16,000 
1^000 

18.000 
1,000 
6.000 

10.000 

16,000 
1,000 

16,000 
1,000 
16,000 

Inch. 

a 

.0077 
6. 

.0164 
.6012 
.0824 
.0088 
.0486 
.0082 
.0160 
.0866 
.0876 
.0080 

.0466 
.0164 
.0464 

InOL 

£u*. 

InOL 

iVMldt. 
Tnitlall^     1 

1 

1 

H  4811  HI 

.0076 
.0106 
.0106 
.0390 

.6802 

.0806 

TESTS   OF   IBON,    STEEL,    AND    OTHER   MATERIALS. 

No.  1335— Gontinaed. 
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Teiupera- 
tore 


Applied  loads 


Totid. 


I  Per 
iii( 


Mm 
noh. 


Eloxi£»tioD. 


Differonoes. 


Ascend- 
ing. 


Deaoend- 
ing. 


If odalns  of 

elastieity 

E. 


170 


870 


472 


850 


108 


PQundf. 

1,000 
15,000 

1,000 
15,000 

1,000 
16^000 

1,000 

15,000 

1,000 
15,000 

1,000 
15.000 

1.000 
15,000 

1,000 
15.000 

1,000 

15,000 

1,000 
15.000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 

15.000 

1.000 
15,000 

1,000 
15.000 

1,000 
15,000 

1,000 
15,000 

1,000 

15,000 

1.000 
15,000 

1,000 
15,000 

1.000 
15,000 

1,000 
15.000 

1,000 

15.000 

1.000 
15,000 

1.000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 

15,000 

1,000 
15,000 

1.000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 


Pou/ndM. 

1,000 
15,000 

1,000 
15.000 

1,000 
18,000 

1,000 

15^000 

1.000 
15,000 

1.000 
15,000 

1.000 
15.000 

1,000 
15.000 

1,000 

15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

1.000 

15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 

15,000 

1,008 
15,000 

1,000 
15,000 

1,000 
15,000 

1.000 
16.000 

1,000 

15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

UOOO 

15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 


.0168 
.0405 
.0168 
.0465 
.0171 
.0470 
.0174 

.0615 
.0217 
.0522 
.0228 
.0529 
.0230 
.0536 
.0238 
.0087 
.0287 

.0608 
.0305 
.0611 
.0312 
.0618 
.0318 
.0618 
.0314 
.0618 
.0314 

.0665 
.0378 
.0074 
.0373 
.0674 
.0375 
.0682 
.0381 
.0686 
.0384 


.0283 
.0590 
.0294 
.0589 
.0204 
.0592 
.0291 
.0598 
.0293 

.0458 
.0167 
.0456 
.0167 
.0454 
.0163 
.0455 
.0162 
.0451 
.0162 

.0178 
.0003 
.0878 
.0091 
.0379 
.0092 
.0378 
.0094 
.0888 
.0094 


hush. 


.02n 

.0297' 
.6299' 


.0296 


.0297 


.0296 


Poundi. 
14,189^000 


.0306 


18,907,000 


.0297 


.0301 


.0299 


18,907,000 


.0301 


.0301 
.'0367' 


.0801 


.0299 

.'oioi' 

.'08O2' 


.0801 


18,968,000 


.0297 


.0298 


.0295 


14,094,000 


.0801 


.0287 


.0291 
.'0289' 


.0291 


14.483,000 


.0286 


.0287 


.0887 


14,684,000 
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Oast  gun  iron. 

ISo.  1336. 
Marks,  2. 
Diameter,  l'M29. 
Sectional  area,  1  square  inclh 
Gktaged  length,  SO". 


Tempera- 
tore 

AppUed  loads. 

SlongatioiL 

DUIiBfenoea. 

Modnloeof 

Total. 

Peraoaare 

Aacead- 
ing. 

Deeoend. 
ing. 

Heao. 

elaaticity 

82 

806 
886 

476 

Pinal  res 
82 

Poundi. 

1,000 

6,000 

1,000 

10,000 

i;ooo 

16,000 
1,000 

18,000 
1,000 

16^000 
1,000 

16,000 
1,000 

15,000 
1000 

16^000 

16.000 

ijooo 

1,000 
16,000 

1^000 
16^000 

1.000 
16.000 

1,000 
16^000 

1,000 

16^000 

1,000 
16^000 

1,000 
16,000 

1,000 
16^000 

1,000 
16^000 

liOOO 

15,000 

1.000 
16,000 

1^008 
16,000 

1,000 
16,000 

1,000 
15.000 

1,000 

16,000 

1,000 
16.000 

1,000 
16,000 

1,000 
15.000 

1,000 
16b  000 

1^000 

Poundi, 
1,000 
5,000 
1,000 

10.000 
1,000 

15^000 
1,000 

18^000 
liOOO 

16,000 

ilooo 

16,000 

1,000 
16.000 

1,000 
15,000 

1,000 
15.000 

1,008 

16b  000 

1.000 
16,000 

1,000 
16,000 

1,000 
16^000 

1,000 
15.000 

1.000 

16,000 

I;  000 
16^000 

1,008 
16,000 

1,000 
15,000 

1,000 
15,000 

1,000 

16,000 

1,000 
16.000 

1.000 
15,000 

1,000 
15.000 

1,000 
16,000 

1,000 

^enty*f<mrl 

15,000 

1,000 
15.000 

1.000 
16,000 

1,000 
16,000 

1,000 
15,000 

1,000 

Inch. 

0. 
.0072 

8. 

.8182 
.0008 
.0824 
.0087 
.0448 
.0082 

.0807 
.0070 
.0300 
.0078 
.0808 
.0080 
.0870 
.0080 
.0372 
.0082 

.0480 
.0180 
.0400 
.0106 
.0488 
.0188 
.0488 
.0188 
.0504 
.0200 

.0684 

.0288 
.0588 
.0288 
%     .0687 
.0287 
.0681 
.0281 
.0583 
.0286 

.0602 
.0882 
.0880 
.0885 
.0085 
.0382 
.0884 
.0884 
.0087 
.8882 

loors  after  the 

.0348 
.0062 
.0848 
.0008 
.03U 
.0082 
.0845 
.0082 
.0340 
.0083 

Inch. 
0. 

Indi. 
0. 

Inch. 

Pounds. 
Initial  load. 

.0881 

.0281 

.0880 

.0880 

.0283 
'.0280" 

.0888 

14,434,000 

.0280 

.0282 

1 

i 
1 

.0280 

• 

.0800 

.0300 
.0888 

.0286 

".woo" 

.0801 

18,863.000 

.0301 
".0305' 

.0800 

.0804 

1 
i 
.0300           14,080,800 

.0206 

.0800 

.0300 

".oioo" 

.0280 

.0804 

.0300 

.0808 

.0811 

.0288 

.0310 
".0806" 

.0808 

.0310 

.0818 

13,606^080 

.0312 
".0318" 

.0310 

".oiii" 
ndertlieiD 

readtngan 

axtmniBteai 

pemtnn^iTB". 

"Vowi" 

.0288 

14,880^808 

.0281 

.0280 

.0281 

.0888 

"Voiw" 

,0283 

.0284 

.0888 

^ 


%3C 


;8c: 


.1 
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Oast  gun  iron. 

No.  1337. 
Marks,  3. 
Diameter,  V'.VM. 
Seotional  area,  1  square  inch. 
Gauged  length,  30". 
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Tempen- 
tare 

AppUed  loads: 

ModvliMof 
elMtioity 

TotiO. 

P»rMuutt« 

Aseend- 
iBg. 

IMseend. 

iDg. 

Hmo. 

406 
400 

880 

920 

70 

1,000 
5,000 
1,000 

10,000 
1.000 

10^  000 
1.000 

18,000 
1.000 

15»000 
1,000 

18^000 
1^000 

15,000 
1,000 

10^000 

iaIooo 

1.000 

15,000 

1,000 
15,000 

1,000 
10^000 

1,000 
16,000 

1,000 
15,000 

1.000 
16,000 

1,000 

15.000 

1.000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

1.000 

15,000 
1,000 

16.000 
1,000 

18^000 
1.000 

16,000 

ilooo 

16,000 
1,000 

PiMHMte. 

1,000 
6.000 
1,000 

10.000 
1,000 

16,000 
1,000 

18^000 
1.000 

15^000 

1.000 
16,000 

1,000 
16,000 

1,000 
15^000 

1,000 
16,000 

1.000 

15^000 

1,000 
15,000 

1,000 
1^000 

1,000 
16,000 

1,000 
15,000 

1,000 
16,000 

1.000 

15,000 

1,000 
15,000 

1,000 
15,000 

1.000 
16,000 

1,000 
15,000 

1.000 

U^OOO 

1^000 
15,000 

1.000 
15,000 

1,000 
15,000 

1,000 
15.000 

1,000 

JfM*. 

.0842 
.0424 
.0841 
.0538 
.0847 
.0604 
.0378 
.0786 
.0419 

.0722 
.0417 
.0721 
.0420 
.0720 
.0417 
.0728 
.0490 
.0728 
.0420 

.0625 
.0332 
.0624 
.0885 
.0628 
.0889 
.0625 
.0881 
.0627 
.0826 
.0024 
.0320 

.0491 
.0315 
.0488 
.0215 
.0488 
.0212 
.0488 
.0218 
.0488 
.0212 

.0888 
.0070 
.0389 
.0071 
.0343 
.0077 
.0348 
.0070 
.0350 
.0019 

JfM*. 

JlMl^ 

ilMl^ 

PkNNidff. 
InitUlload. 

18.861,000 

14,834.000 

15,828,000 
18^618,000 

.0908 

.0293 

.0274 
.0269 

.0805 

.0304 

.0801 

.0300 

.0308 

.0806 
"■'.'0808' 

.0803 

.0908 

.0293 

.0292 
".'0293*' 

.0289 

.0289 

"■.'0294' 

.0280 

.0801 

.0298 

.0896 

.0276 

.0273 
.0273 

.0278 

■■.■0276' 

.0270 

.0270 
.0270 

.0276 

'"■.0268 
'  '.0268" 

.0209 

.0272 
"".All 

.0269 

.0260 

.0271 

.0271 
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8PB0IFI0  GBAVITT  BBTBBMnTATIOVS. 

The  partial  results  of  an  investigatiOD  in  progress  relatinf^  to  the 
changes  ^hich  occar  in  the  specific  gravity  of  steel  specimens  when 
subjected  to  different  kinds  of  treatment  are  herewith  reported. 

It  is  the  purpose  of  this  investigation  to  ascertain  what  effects  are 
produced  by  tensile  and  compression  stresses  at  different  stages 
between  the  elastic  limit  of  the  metal  and  final  rupture;  also  cubic 
compression  and  the  operations  of  hardening,  tempering,  and  anneal- 
ing, carrying  on  the  tests  with  the  same  grades  of-  steel  represented  in 
the  temperature  series  of  experiments. 

To  ascertain  the  effect  of  free  compression,  cylinders  were  prepared 
about  '^80  diameter  by  1"  long,  which  were  compressed  between  other 
cylinders  of  the  same  dimensions  and  grade  of  metal. 

Cylinders  were  taken  from  the  stems  of  tensile  specimens  after  dif- 
ferent loads  had  been  applied,  and  after  the  specific  gravities  were 
determined  the  same  pieces  were  subjecti'd  to  compressive  stresses. 

The  weighing  was  done  with  a  chemical  balance  sensitive  to  ^  mil- 
ligramme when  weighing  in  air.  The  results  are  corrected  by  means 
of  Hassler's  table  to  compare  with  distilled  water  at  the  temperature 
of  60O  Fahrenheit. 

Barometrical  observations  were  not  taken. 

The  first  set  of  observations  on  the  first  to  the  fourth  specimens  of  a 
kind  show  the  specific  gravities  found  in  the  1^'^  diameter  hot-rolled 
bars.  The  other  observations  were  made  after  the  metal  had  been 
treated  in  some  manner. 

An  examination  of  the  results  shows  that  the  density  of  the  untreated 
metal  is  greatest  in  the  mild  steel  specimens  and  diminishes  as  the  per 
cent,  of  carbon  and  other  elements  increase. 

The  specific  gravity  of  the  metal  from  tensile  specimens  adjacent  to 
the  place  of  rupture  is  less  than  the  specific  gravity  of  the  bar.  At 
the  distance  of  7"  from  the  place  of  rupture  the  change  in  density  is 
slight  or  inappreciable  in  some  bars. 

The  metal  seems  capable  of  slight  condensation  beyond  its  finished 
condition  from  the  hot-rolled  bars,  as  shown  by  the  effects  of  com- 
pression loads  which  exceed  the  elastic  limit. 

The  maximum  effect  is  soon  reached,  and  higher  loads  accompanied 
by  greater  flow  of  the  metal  cause  only  slight  additional  changes;  the 
tendency  in  some  cases  being  to  produce  the  reverse  effect  and  dimin- 
ish the  density. 

Samples  taken  from  tensile  specimens  and  then  subjected  to  com- 
pression stresses  showed,  as  the  effects  of  the  latter  treatment,  which 
changed  the  direction  of  flow,  a  dimiiiution  in  density. 

Although  the  original  specific  gravities  of  the  tensile  specimens  are 
not  known,  it  is  wc^y  of  remark  that  their  specific  gravities  averaged 
higher  after  having  been  strained  than  the  specimens  from  the  on- 
strained  bars. 

None  of  the  changes  in  density  are  of  great  magnitude  except  for  the 
specimens  adjacent  to  the  places  of  rupture  of  tensile  bars ;  there  is  a 
confirmation  of  the  i*esults,  however,  afforded  by  the  number  of  speci- 
mens acting  in  the  same  direction. 

The  indications  are  that  stresses  which  cause  flow  also  cause  con- 
comitant changes  in  density,  and  whether  the  change  will  be  toward 
greater  or  less  density  depends  upon  the  treatment  and  the  previous 
condition  of  the  metal. 
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TENSILE  8TBE88E8  APPLIED    TO   SHORT  PIECES  BEFORE  SPECIFIC 
GRAVITY  SPECIMENS  WERE  TAKEN  OUT. 

Form  of  spedmens. 


Sectional  area, .  503  square  inch. 

Table  No.  1. 


lUrka. 

BlonRatlon 
in8inohe8. 

Minimum 
diameter. 

TotaL 

^"inX" 

1-833  5th 

Pfmndt. 
18»108 
91.126 
24,144 

25^150 
29,174 
83,188 

80,180 
86,210 
40,240 

85,210 
45,270 
5^8a0 

Poundt. 
86,000 
42,000 
48,000 

50,000 
68,000 
66^000 

60,000 
70.000 
80,000 

70,000 
90,000 
110^000 

.04 
.08 
.135 

.05 
.075 
.14 

.035 
.065 
.11 

.016 

.08 

.075 

IndL 

.7885 

.789 

.772 

.7806 
.7884 
.770 

.7913 
.7863 
.7765 

.7968 
.7918 
.7885 

1-833  6th 

1-833  7th 

2-123  5th 

2-123  6th 

2-1237th 

4-706  5th 

4-795  6th 

4-795  7th 

6-797  5th 

6-797  6th 

6-797  7th 
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SIVETED  JOISTS. 

TB8T8  MADE  FOE  THE  BUEEAU  OF  STEAM  ENGINEEEINQ,  U.  8,  KAV7 

DEPAETMENT.      , 

The  specimeDB  were  prepared  at  the  Brooklyn  navy-yard. 

The  joints  were  made  of  open-hearth  steel  plates,  which  had  drilled 
rivet-holes  and  sheared  edges.  Both  steel  and  wronght-iron  rivets  were 
employed,  as  noted  in  the  details.    They  were  machine  driven. 

The  strips  tested  to  show  the  quality  of  the  metal  employed  in  the 
joints  were  famished  by  the  steel-makers  as  being'  the  same  grade  of 
metal,  although  not  from  the  same  sheets  as  the  joints. 

The  tests  were  conducted  in  the  same  manner  as  earlier  tests  of  this 
class  recorded  in  previous  reports. 

The  gauged  length  was  established  symmetrically  with  the  oenter  line 
of  the  joint,  and  observations  were  made  on  this  section  at  intervals 
during  the  progress  of  the  test. 

It  will  be  seen  that  the  thickness  of  the  plates  varied  considerably  at 
different  edges;  these  measurements  are  in  their  respective  places  on 
the  sketches  which  accompany  the  details. 

After  testing  &om  a  number  of  the  joints,  the  rivet-heads  were  planed 
off,  the  rivets  driven  out,  and  butt-straps  removed,  thus  giving  access 
to  the  rivet-holes  in  the  plate,  which  were  then  measured  and  their 
elongation  recorded  on  the  sketch. 

From  these  figures  the  transmission  of  stresses  to  the  different  rows 
of  rivet-holes  may  be  approximately  judged  of. 

The  metal  drew  down  in  thickness  in  zigzag  lines  fix>m  rive^hoIe  to 
rivet-hole  of  adjacent  rows,  notwithstanding  the  extent  of  metal  thns 
traversed  was  greater  than  directly  across  the  plate  through  one  line 
of  rivet-holes. 

The  average  tensile  strength  of  the  three  specimens  of  each  thickness 
of  plate  was  used  in  computing  the  ef&ciencies  of  tJie  joints. 
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TESTS  OF  TEE  METAL.— DETAILS. 

No.  904. 
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Sectional  area,  7.608  square  inches. 
(Ranged  length,  15'^ 
Plate  warped. 


Applied  iMuU 

In  gaoffed  length. 

Benarke. 

TotaO. 

Peraooara 

1 
Xloagation.;       Set. 

PWMdt, 

7,606 
88,040 
70,080 
114,120 
152,100 
1!»,708 
167,878 
174,084 
182.602 
190,200 
102,000 
104,008 
106,000 
196,000 
200,000 
202.000 
204.000 
808,000 
208,000 
210,000 
212,000 
214.008 
816,008 
818,000 
820,000 
822,000 
884,000 
828.000 
828,240 
S5;848 

^880 
873,880 
881,498 
888  104 
200.712 
804,820 
811.028 
818^688 
827.144 
884,768 
842,880 
840^888 

1.000 
6^000 
10.000 
15.000 
20,000 
2i;0OO 
22,000 
23,000 
24.000 
25.000 

Inch. 

0. 
.0024 
.0054 
.0083 
.0114 
.0122 
.0130 
.0140 
.0148 
.0160 
.0165 
.0170 
.0173 
.0177 
.0183 
.0185 
.0188 
.0101 
.0105 
.0100 
.0205 

Inch, 

0. 

0. 
.0001 
.0008 
.0007 

tnitiidlMid. 

SImUo  limit 

• 



.:::::::;;:: 

.0027 



'ZV.WWW. 

.„. 

.1! ; 

.-  .. 



.0210 
.0218 
.0225 
.0238 
.0285 
.0540 

■T 

.23 
.20 
.28 
.20 
.81 
.35 
.30 

88,660 

80.000 
81.000 
88.000 
88.000 
84.000 
35,000 
88.000 
87.000 

88.000              .42 

88.000    >          .40 
40.000    ,          .50 
41,000    !          .56 
42,000    ,         .60 
43,ttW              ■«& 

44,(00 

45^000 
40^000 

.72 
.81 
.88 

884  TESTS   OF   IBON,    STEEL,    AND   OTHER   liATERULS 

No.  9M — Gontinned. 


Applied  loftdA. 

Ingragedlfingth. 

Bcnuffka. 

• 

TotaL 

Persqnue 

Xlongatioii. 

Set 

P9ma», 

866,184 
872,702 
880,400 
888.006 
806^016 
408,224 
410,882 
411,700 

PotMMlff. 

47,000 
48,000 
48,000 
60,000 
61,000 
62,000 
68,000 
64,000 
64,120 

InehM, 
.85 
1.04 
L16 
L27 
L47 
1.67 
117 
2.85 
8.20 

IndhM. 

TenaUe  strength. 
a84.8peroeD!: 

&» 

Elongation  of  inch  sections:  'M6,  'M7,  ''.20,  ''.21,  ".26,  ".26,  "M, 
".42,  ".68, 1".20»,  ".39,  ".33,  ".30,  ".22,  ".21. 

Area  at  fracture,  "9.76  x  ".45  =  4.392  sqoare  inches.  Contraction, 
42.2  per  cent 

Appearance  of  fracture,  silky,  slightly  lamellar.  Fracture  open  at 
middle,  ".60;  at  edges,  ".10  and  0. 


No.  906. 
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Sectional  area,  7.668  square  inches. 
Gauged  length,  16". 


In  gaaffed  length. 

Kenarka. 

• 

Total. 

Per  square 
Inch. 

Elongation. 

Set. 

Poimdf. 
7.068 
88.840 
76,680 
116,020 
163,800 
161.028 
168,686 
176,864 
184.082 
181,700 
184,000 
186,000 

1.000 
5,000 
10.000 
16.000 
2A.000 
21.000 
22,000 
28.000 
24,000 

iSooo 

0. 

.0017 
.0042 
.0066 
.0088 
.0004 
.0088 
.0108 
.0108 
.0112 
.0118 
.0U6 

0.     • 

0. 

0. 

0. 

0. 

Initial  load. 

^.0001 

TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.  886 

No.  905 — GoDtiDaed. 


In  gaiig«»d  length. 

Total 

Peraqiure 

Elongation. 

Set. 

P)MMMlf. 

198,000 
200,000 
202,000 
204,000 
208,000 
206^000 
210,000 
212.000 
214,000 
210^000 
218,000 
220,000 
222,000 
224,000 
220,000 
228^000 
230,040 

i^ooo 

284,000 

287,708 
246^878 
268,044 
200,712 
268,880 
270^048 
283,718 
291,884 
290,052 
806,720 
814,388 
822,058 
829,724 
887,892 
845^080 
8^728 
800,890 
808,004 
875.732 
888,400 
891,068 
898,786 
408,404 
414,072 
414,800 

Pounds. 

Inches. 
.0110 
.0118 
.0120 
.0128 
.0126 
.0127 

.  .0180 
.0188 
.0188 
.0140 
.0144 
.0160 

•.0164 
.0162 
.0170 
.0183 
.0218 
.0277 
.0480 
.0996 
.2175 
.28 
.26 
.28 
.81 
.88 
.87 
.41 
.46 
.60 
.64 
.69 
.08 
.71 
.78 
.86 
.96 

1.07 

1.21 

1.47 

1.58 

L80 

2.08 

2.98 

8.42 
0 

Inches. 

SlMtioUmH 

Tentilo  strength. 
=88.8  per  cent. 



28.960 

31,000 
82,000 
88,000 
34,000 
36.000 
80^000 
37,000 

81^000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
48,000 
47,000 
48»000 
49,000 
60,000 
51,000 
52,000 
53,000 
64,000 
64,100 
0 



6.62 

Elongation  of  inch  sections:  ".23,  ''.20,  ".24,  ".26,  ".34,  ".35,  ".40, 
1".03»,  ".69,  ".48,  ".36,  ".31,  ".26,  ".21,  ".17. 

Area  at  firactore,  9".62  x  ".48=4.618  sqaare  inches.  Gontraotion,  39.8 
pep  cent. 

Appearance  of  fractare,  silky,  slightly  lamellar.  Fraotnre  open  at 
middle, '  .38;  at  edges,  ".10  and  0. 


886  TE8T8   OF   IBON,    STEEL,   AND   OTHER  MATERIALS. 

No.  908. 
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y 
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r- 
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Seotional  area,  8.064  square  inches. 
Ganged  length,  15'^ 


Applied  loads. 


Total. 


8.064 
40,820 
80,640 
120,060 
161.280 
160,844 
177,408 
186,472 
108.636 
106,000 
108.000 
200,000 
201,600 
204.000 
206,000 
208.000 
210,000 
212,000 
214.000 
216,000 
218,000 
220.000 
222,000 
220.782 
283,836 
241.020 
240.084 
258,048 
266.112 
274.176 
28S,240 
300.304 
206.868 
206.432 
814,406 
322,560 
880.624 
838»688 
846.752 
854,816 
8(12,880 
870.044 
870,008 
887,072 
185,186 
408,200 
411,264 
410,828 
426^600 


Persanftre 
inoh. 


1,000 
6,000 

10,000 
15,000 
20,000 
21,000 
22.000 
23.000 
24,000 


26^000 
*2B,*746' 


28,060 
20,000 
80,000 
31,000 
82,000 
88,000 
84.000 
86,000 
86.000 
87,000 
88,000 
88,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
60,000 
61.000 
52.000 
52,000 


Elongatioiu 


In  gftoged  Isngth. 


/9idket. 

0. 

.0018 
.0042 
.0068 
.0100 
.0108 
.0116 
.0128 
.0188 
.0187 
.0141 
.0144 
.0148 
.0163 
.0166 
.0168 
.0168 
.0176 
.0188 
.0218 
.0670 
.0740 
.0067 
.1800 
.31 
.28 
.26 
.27 
.28 
.88 
.86 
.88 
.42 
.46 
.51 
.65 
.60 
.65 
.71 
.78 
.86 
.04 

1.07 

1.18 

1.80 

1.48 

1.71 

8.18 

2.86 


Set. 


0. 

0. 

0. 

.0003 
.0010 


.0028 


Bemarks. 


Initial  load. 


Tensile  atrongth. 


TB8TS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.  887 

No.  906— Oontinaed. 


In  gMged  length. 

Beniarks. 

Total 

Peraqiuffe 
iBoL 

Elongstion. 

Set. 

PtoMMil. 

436.500 
49a  200 
420,000 
426^000 
424,000 
428,000 
429,000 
420,000 
416,000 
410^000 
888,000 
280,000 

0 

PmaMte. 

ineJtof. 

8.18 
8.82 
8.42 
8.02 
8.76 
4.00 
4.05 
4.40 
4.08 
4.82 

ifMiUff. 

10".60X".6861 
10".45X".580 

10''.88X".507  VMinimnm  width  and  thiekneee. 
10".08X".566 
»".«7X«.584 
Opened  frnotnre  at  middle  of  plate. 

▼idnltvof  fraotarewith  15-poimdaledge,  with- 
ont  apparent  in\  ary .   Bnptare  now  oompleted 
by  oontinning  the  stretch  of  the  plate. 

0 

&88 

Elongation  of  inch  sections :  ".1 7,  ".21,  ".28,  ".37,  ".60, 1".23»,  ".61,  ".41 , 
".34,  ".27,  ".26,  ".22,  ".16,  ".17,  ".18. 

Area  at  fracture,  9".66x ".49=4.728  square  inches.  Contraction, 
41.3  per  cent. 

Appearance  of  fracture,  silky,  lamellar.  Fracture  open  at  middle, 
''.46 ;  at  edges,  ".10  and  0. 

The  maximum  contraction  in  thickness  after  passing  the  highest  load 
and  before  rupture  occurred,  took  place  along  an  oblique  line,  making 
an  angle  of  63^  with  the  axis  of  the  specimen.  Bupture  occurred  in  a 
line  nearly  at  right  angles  to  the  axis  of  the  specimen,  intersecting  the 
line  of  least  thickness  of  metal  at  about  the  middle  of  the  plate. 


888  TESTS   OF  IBON9    STEEL,   AND  OTHER  MATERIALS. 

No.  907. 
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^A 


Sectional  area,  7.5  square  inches. 
Ganged  length,  W. 


Applied  loads. 

In  ganged  lanictli. 

—. 

TMiO. 

Peraouare 

incn. 

SeL 

PblOMlt. 

7,600 
87.600 
7^000 
112,600 
160.000 
167,600 
106^000 
178,600 
180.000 
187,600 
190,000 
192,000 
19^000 
197,000 
199.000 
202,600 
210,000 
217,600 
226,000 
282;  600 
840,000 
847,600 
266,000 
262,600 
870,000 
277,600 
285^000 
898,600 
800.000 
807,600 
816,000 
822,500 
880,000 
887,600 
846,000 
852,600 
860,000 
867,600 
876,000 
882.600 

PiMMdf. 

1,000 
6,000 
10^000 
18,000 
20,000 
21,000 
2^*000 
28,000 
24,000 
26,000 

0. 

.0019 
.0048 
.0065 

.0090 
.0096 
.0101 
.0106 
.0116 
.0129 
.0189 
.0149 
.0164 
.0186 
.0241 
.1640 
.17 
.19 
.22 
.84 
.86 
.88 
.88 
.86 
.40 
.46 
.49 
.64 
.69 
.    .M 
.71 
.79 
.86 
.96 

LOO 

1.19 

L88 

L69 

1.94 

8.84 

8.26 

/iMftW. 

0. 
0. 
0. 
0. 
.0001 

ElMttoUmtt, 
988.9  per  eant. 

.0017 

2^000 

27,000 
28,000 
29,000 
80,000 
81.000 
82.000 
88,000 
84|000 
86.000 
86.000 
87,000 
88,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,000 
51.020 
0 

6.08 

Elongation  of  inch  sections:  'M7,  'M7,  ''.25,  ''.29,  ".34,  ".46,  'a.3i«, 
"•49,  ".34,  ".30,  "24,  ".24,  ".20,  ".17,  ".11. 

Area  at  fractnre,  6.53  x  ".63=4.11  square  inches.  Oontraction,  45J 
per  cent. 

Appearance  of  fractnre  silky,  slight  lamination. 

Fracture  opened  at  middleof  width  of  plate,  and  extended  to  the  edgee. 

After  fractnre,  placing  the  ends  together  in  line,  there  was  an  open- 
ing at  the«middle  of  ".44,  at  one  edge  ".10,  the  other  end  being  doaed. 
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tfA« 


V 


Ly- 


II 


J 


15/' 


A 


SectioDal  area,  7.53  aqaare  inches.    Gauged  length,  W. 


AvpUedloadB. 

In  ganged  IflDgUi. 

SeaMTka. 

TotaL 

ParMraan 

Set. 

Pomdi. 
7,680 
87,660 
78.800 
112,060 
160.000 
166,180 
166,660 
178,100 
176,000 

nSooo 

180,000 
183;  000 
184,000 
186,000 

186,000 
180,000 
102^000 
104,000 
106^000 
106.000 
200,000 
203,000 
204,000 
206^000 
206.000 
210.840 
816,870 
226,000 
288,480 
240,060 
246,400 

271.060 
278,610 
286,140 
208,670 
801,200 
808^730 
816,260 
828,700 
881,820 
886.860 
846.880 
868,010 
861,440 
868,070 
870,600 
884,030 
881,660 

886^000 

808,000 

Poundt, 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22.000 
23,000 

JiMJUf. 

0. 

.0018 

^      .0041 

.0060 

.0000 
.0006 
.0101 
.0106 
.0110 
.0112 
.0114 
.0116 
.0122 
.0126 
.0127 
.0128 
.0182 
.0184 
.0188 
.0142 
.0160 
.0160 
.0164 
.010] 
.0020 
.1480 
.17 
.90 
.28 
.20 
.28 
.81 
.84 
.88 
.42 
.46 
.60 
.66 
.60 
.66 
.72 
.78 
.66 
.86 
1.10 
1.28 
t88 
1.08 
1.82 
2.86 
2.81 
8.26 
8.66 

a 

0. 
0. 
0. 
.0001 

laltiallMd 
XlflstloUiiill 

:- 88.2  per  oant 

""26,'aoo' 

28,000 
20,000 
80,000 
81,000 
82,000 
88,000 
84.000 
83,000 
80,000 
87.000 
'    88*000 
88,000 
40^000 
41.000 
42.000 
43,000. 
44.000 
45.000 
46,000 
47,000 
46,000 
48,000 
60;  000 
51.000 
62.000 
82.470 

0 

4.88 

Elongation  of  inch  sections :  'M8,  'M6,  ''.22,  ''.27,  ".36,  ".60, 1".21», 
".60,  ".S3,  ".30,  ".26,  ".23,  ".20,  ".17,  ".11. 

Area  at  fracture,  6".69  x  ".62=4.09  square  inches.  Contraction,  46.7 
per  cent.   Appearance  of  fracture,  silky,  slightly  lamellar. 

Fracture  began  at  middle  of  width  of  plate.  Opening  after  fiteotnre, 
"•82}  edges  dosed.  *-*--©  i 
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No.  909. 
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■i 


r 


111 


J 


isr 


^ 


Sectional  area,  7.378  square  inches. 
Ganged  length,  15^^ 


In  ganged  length. 

Bwnerte, 

TotaL 

^tX" 

Slongation. 

Set 

Ptotmdf. 
7,378 
36.800 
73,780 
110.670 
147,560 
154.030 
163,316 
169,694 
172,000 
174.000 
178.000 
178,000 
180,000 
182,000 
184,000 
186,000 
188,000 
100,000 
192,000 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
28,000 

0. 

.0020 
.0045 
.0070 
.0097 
.0103 
.0108 
.0110 
.0120 
.0122 
.0124 
.0127 
.0130 
.0184 
.0137 
.0142 
.0147 
.0158 
.0165 
.0183 
.1776 
.28 
.26 
.28 
.82 
.85 
.38 
:43 
.47 
.52 
.67 
.63 
.69 
.74 
.84 
.03 

LOl 

L16 

L28 

1.47 

1,67 

1.08 

3.48 

8.80 

Inchta, 

0. 
0. 
0. 
0. 
0. 

Initial  load. 
Klastio  limit 

=85.4  per  oeni. 

***'25,*750"' 

194,000 

106.000 

206,584 
213,963 
221,840 
228,718 
236,096 
243,474 
250,853 
258,230 
265,608 
273,086 
280,864 
287,742 
295,120 
802,498 
309,876 
817,254 
824,632 
882,010 
839,888 
346^766 
854,146 
861,634 
865^700 

28,000 
29^000 
80,000 
81,000 
83.000 
88,000 
84,000 
85.000 
86;  000 
87,000 

89,000 
40,000 
41,000 
43,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
40,670 
0 



0.81 

Elongation  of  inch  sections:  'M7,''.20/'.22/'26,  ".29,  ''.36,  ".49,1."41*, 
''.51,  ".37,  ".29,  ".26,  ".21,  ".17,  ".12. 

Area  at  fracture,  6."^3  x  ".58=3.73  square  inches.  Contraction,  49.1 
percent 

Appearance  of  fracture,  silky,  lamellar. 

Fracture  open  at  the  middle,  ".40;  edges  dosed. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS- 


DETAILS  OF   SIVETED   JODTTS  FOB  U.   8.  HAVT  DEPA&TMEIT, 
BUREAU  OF  STEAK  EHGDrEEBIEG. 

No.  910. 

(!''  steel  rivets;  W  drilled  holes.) 

Atea9. 

Plato'B,  groM  seottoiuJ  ana aquffebiehM..  18.22 

Flute  B,  net  MotSoDAlarM do 10.12 

PUte  B,  bearing  Borfkce  of  tireti do 8.78 

Blrete,  ■heeiinguw do 18.48 

Gaaged  length,  15'^ 


Applied  loeds. 

In  gaaged  length. 

Bemaika. 

TeteL 

PereqiiAre 
ino^. 

Set 

Ftmmdt. 

18.280 
88,440 
80.880 
88,880 
88,100 
78;  880 
02.640 
105,780 
118;  880 
188,200 
1A420 
168;  640 
171,800 
186,080 
188,800 
811,620 
824  740 
287  888 
261,180 
864^400 
277.800 
280.840 
804,000 
817,280 
830,600 
848.720 
868,040 
870,100 
388.380 
306,600 
400^820 
423.040 
488,200 
448.480 
462,700 
476,030 
480,140 
602,380 
616.680 
628,800 
642,820 
680;  000 

Fmmdt. 

1,000 
.  2,000 
3^000 
4.000 
6,000 
6,000 
7.000 
8.000 
8.000 
10.000 
11,000 
12,000 
13,000 
14,000 
16.000 
18,000 
17,000 
18,000 
10.000 
20,000 
21.000 
22,000 
28,000 
24,000 
26.000 
28,000 
27.000 
28.000 
28^080 
30;  000 
31,000 
32,000 
88.000 
34.000 
35.000 
88.000 
87,000 
38,000 
38;  800 
40.000 
41,000 
42,800 

0. 

.0001 
.0008 

.0008 
.0014 
.0008 
.0032 
.0038 
.0082 
.0088 
.0007 
.0110 
.0138 
.0150 
.0185 
.0208 
.0282 
.0284 
.0888 
.0828 
.0870 
.0481 
.0608 
.0888 
.0778 
.1086 
.1107 
.1484 
.18 
.84 
.28 
.81 
.38 
.46 
.48 
.68 
.84 
.71 
.80 
.88 
L08 

Imek, 
0. 

Initial  load. 

.0007 

.0048 

.0127 

.0222 

.0868 

Sheared  the  rivets  in  one  plane  in  Plate  A. 

Started  a  fracture  at  side  of  one  rivet  hole  in  oatside  row  of  riveting. 

Maxmwm  9ire99  on  j<nnt. 

Tenaion  on  groea  section  of  plate ponnda  per  aqoare  Inch.,  gg 

Tenaion  on  net  section  of  plate — 2® 25 

Compfeaaion  on  bearing  aarfboe  of  riyeu JJ JJJ 

ShCMlBg  on  riyeta • -'. -..-•..... ......•.•••.• oo... «^ 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  911. 

(i"  steel  rivets ;  H"  drilled  holes.) 

Plftte  A,  groM  aeottonal  arM aqiwre  iaehes. .  18.06 

Plate  A.netseetioiial  BTM do.  ...  10.01 

PljiteA,1>MuiDgmiifBeeof riyeto do 6.64 

Blyeta.8heKri]isarM do 12.46 

Gaaged  length,  15'^ 
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Applied  loads. 

In  gauged  lengtli. 

BMBarka. 

ToteL 

^loX" 

fflongation. 

Set 

PmmOt. 

18,080 
26,100 
89,240 
52,320 
05^400 
78L480 
91,500 
104,040 
117,720 
130,800 
143,880 
166,960 
170,040 
188,120 
196,200 
200^280 
222,360 
235,440 
248,820 
261,600 
274,660 
887,709 
800,840 
818,920 
827,000 
840,060 
858.100 
865,240 
870^820 
898,400 
406,480 
418,560 
481,640 
444.720 
467,800 
470.880 
483,960 
407,040 
510,120 
628,200 
585,800 

Fwmd$, 

1,000 

2,000 

8^000 

4.000 

5,000 

6.000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

10,000 

17,000 

18,000 

19,000 

20.000 

81,000 

82,*000 

28,000 

24.000 

gss 

27,000 
28,000 

Sooo 

80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
36.000 
87,000 

8a  000 

89,000 
40.000 
40900 

Inchet, 
0. 

.0002 
.0006 
.0010 
.0015 
.0023 
.0035 
.0048 
.0054 
.0078 
.0110 
.0130 
.0156 
.0171 
.0187 
.0204 
.0220 
.0230 
.0265 
.0283 
.0341 
.0395 
.0461 
.0600 
.0855 
.1108 
.1825 
.1676 
.19 
.22 
.27 
.35 
.42 
.48 
.56 
.62 
.69 
.79 
.89 
LOl 

Inch. 
0. 

IniUalload. 
Ihoor. 

.0005 

.0048 

.0189 

.0191 

.0080 



Appearance  of 


Fractured  plate  A  along  outside  row  of  rivet  holes, 
fractures,  silky,  lamellar. 

Mawlmum  ffroM  onJakU, 

Tsunlonon  groes  Aeotlon  of  plate ponndeperaqaarelnoh..  40,900 

Tc^naion  on  net  aeotlon  of  plate do 53,530 

Ck>mpre8ston  on  bearing  aorfaoe  of  rlyets do 80,690 

Sbearing  on  rivete • do 48,000 
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TESTS   OF   IRON,    BT£EL,    AND   OTHER   MATERIALS. 
No.  912. 

({''  Steel  rivets;  ^''  drilled  holes.) 

Area$. 

Plftto  A,  groM Beotioxial  are* , aqoAre  inches..  12.41 

Flftte  A,  net  sectional  are* do 9.50 

Plate  A,  bearing  surface  of  rlTets do CM 

Blyet8,8liearinffarea do 12.46 

(Gauged  length,  15^'. 


AppUed  loads. 


TolaL 


Poundi. 
12,410 
34,820 
87,230 
40.640 
62.-060 
74,400 
86,870 
00.280 
11],  600 
124,100 
136.610 
148.020 
161.830 
178.740 
186.150 
106.500 
210.070 
223.380 
286^700 
248,200 
200.610 
278,020 
286.430 
207.840 
810.260 
822.660 
885,070 
347,480 
850.880 
872.800 
884,710 
807.120 
400;  530 
421. 040 
484.850 
446.760 
460.170 
471.680 
488.000 
406.400 
608.810 
621,220 
680,100 


Peri 
ind 


^j^monff^o 


Pouindt. 
1,000 
2.000 
8.000 
4.000 
6,000 
6,000 
7.000 
8,000 
0.000 
10,000 
11.000 
12.000 
13.000 
14,000 
16.000 
16,000 
17.000 
18,000 
10.000 
20,000 
21.000 
22.000 
28,000 
24.000 
25.000 
26.000 
27.000 
28.000 
20,000 
80,000 
31.000 
32,000 
83.000 
84,000 
86.000 
86.000 
87,000 
88,000 
88.000 
40.000 
41.000 
42.000 
42.720 


In  ganged  length. 


Jnch4$. 
0. 
.0001 
.0006 
.0010 
.0017 
.0027 
.0037 
.0052 
.0067 
.0085 
.0103 
.0128 
.0147 
.0175 
.0100 
.0222 
.0250 
.0270 
.0297 
.0322 
.0368 
.0806 
.0446 
.0532 
.0642 
.0850 
.1058 
.1275 
.1510 
.17 
.22 
.27 
.32 
.87 
.48 
.40 
.66 
.62 
.71 
.80 
.91 
1.05 


Set. 


Ineh. 
0. 


.0006 


.0125 


.0465 


Initial  load. 


Reeled  nnder  load  fire 
minutes. 


Tensile  strength. 


Fractured  plate  A  along  ontside  row  of  rivet  holes ;  sheared  (doable 
shear)  six  rivets  in  plate  B. 
Appearance  of  fractures,  silky,  slight  lamination. 

Maximum  Btrt»9  onjoinU 

Tension  on  gross  section  of  p]*te poonds  per  square  iach . .  «Ciao 

Tension  on  net  section  of  plate do 96^660 

Compresfiion  on  bearing  BurfjAce  of  rivets do 61^160 

Shearing  on  rivets do 42,  Mt 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  913. 

(f'  steel  rivets;  H"  driUed  holes.) 

Areas. 

Pl«te  B,  gross  aectiooal  area square  inebes. .  12.tt 

Plate  B,  net  seotlonal  area do 10.81 

Plate  B,  bearing  sarfkce  of  rivets do 8.01 

Rivets,  shearing  area do 1(184 

Ganged  length,  15^^ 

Plate  convex  on  the  micrometer  side. 
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AppUed  loads. 


TotaL 


Found: 
12, 829 
25,640 
38,460 
61.280 
64,100 
76,020 
80,740 
102,560 
115,380 
128,200 
141,020 
153,840 
166,660 
179,480 
192,300 
205,120 
217,940 
230,760 
213,580 
256.400 
269,220 
282,040 
204.800 
307,680 
820,  MK) 
383.320 
846,140 
858,966 
871, 780 
884,600 
807,420 
410.240 
423,060 
435,880 
448^700 
401.620 
474,340 
487.100 
499,060 
612,800 
626,820 
538,440 
661,200 
667.200 


Persooare 
incD. 


PiMtfUb. 

1,000 
2,000 
8,000 
4,000 
5,000 
6,0U0 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15.000 
16.000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24.000 
25,000 
26.000 
27.000 
28,000 
29.000 
30,000 
81.000 
32,000 
33.000 
84,000 
36,000 
36.000 
87,000 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
43,400 


In  ganged  lengths. 


Elongation.        Set. 


0. 

.0000 
.0002 
.0000 
.0008 
.0010 
.0015 
.0021 
.0024 
.0030 
.0040 
.0071 
.0102 
.0123 
.0138 
.0160 
.0163 
.0170 
.0190 
.0210 
.0234 
.0255 
.0200 
.0367 
.0460 
.0552 


.1140 

.1410 

.17 

.21 

.94 

.27 

.80 

.85 

.88 

.48 

.48 

.64 

.01 

.70 

.81 


Ineh. 
0. 


.0187 


Bemarks. 


Initial  load. 


Tensile  eteength. 


Fractared  plate  A  along  outside  row  of  rivet  holes.    Appearance  of 
firactaTes,  silky. 

Maxvnum  ilresa  on  joint 

Tension  on  groos  section  of  i»late pounds  per  sqoare  inch..  43,460 

Tension  on  net  section  of  plate do 54,040 

Compression  on  bearing  Burface  of  rivets do 69,560 

Shearing  on  rivets do 30,820 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  914. 

ii"  Btoel  rivets;  H^'  driUed  holes.) 

Armu. 

FUto  B,  groM  seotioiud  UTM wqaanbatibm..  12.00 

Plate  B,  net  seetioiuJ  az«ft do 10.21 

Plate  B,beMliiKsarfSMe  of rivete do 7.98 

Biveti,  ahaaring  area do 16.84 

Gk^aged  length,  15'^ 


— . 

TotaL 

Peraqnaie 
inoh. 

Set 

PiMHMb. 

11^090 
26,880 
88,070 
60^780 
08,450 

88,880 
101,620 
114,210 
120,900 
189,600 
162,280 
164,970 
177,000 
190,860 
208,040 
216,780 
228,420 
241,110 
268.800 
206,400 
279,180 
291,870 
804,600 
817,250 
829,040 
842.080 
855.820 
868,010 
880,700 
898,890 
406,080 
418. 770 
481,400 
444,160 
456,840 
409^680 
4S^290 
494,910 
607.000 
612,600 

1.000 
2^000 
8.000 
4,000 
8,000 

e.000 

7,000 
8,000 
OlOOO 
10,000 
11,000 
121 000 
18,000 
14,000 
16,000 
10.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
S^OOO 
24.000 
2^000 
26^000 
27,000 
28,000 

Sooo 

80.000 
81.000 
82,000 
88,000 
84,000 
85,000 
86^000 
87,000 
88.000 
89,000 
40,000 
4<^890 

0. 

.0001 
.0(102 
.0004 
.0007 
.0012 
.0022 
.0028 
.0035 
.0048 
.0066 
.0078 
.0008 
.0146 
.0101 
.0176 
.0191 
.0207 
.0228 
.0247 
.0278 
.0806 
.0380 
.0470 
.0606 
.0746 
.0952 
.1246 
.1560 
.19 
.22 
.26 
.28 
.82 
.87 
.48 
.48 
.64 
.02 
.72 

IndL 
0. 

Initial  load. 

.0007 

"ooib"* 

.0116 

.0108 

.0107 

Fractared  plate  A  along  oatside  row  of  rivet  holes.    Appearance  of 
fractnres,  silky,  slightly  lamellar. 

JfaapjfutMii  ffreot  onj&kU. 

TenaionongioMseotlonofplata pounda  per  aqnareln^..  44,9$ 

Tension  on  net  aeotlon  of  plate do M.** 

Cknnpieaaion  on  bearing anrftMO  of  ilTota « do K^f 

Shearing  on  TiTeta do SH^M 
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TESTS   OF  IBON,    STEEL,    AND   OTHER  KATERIALS. 

^O.  915. 

({''  Bteel  rivets ;  ff ''  driUed  hole&) 

nAtoA,groMaeption*lttrw nnireiaohM..  18.601 

nato  A,  net  seetional  WM do....    10.21 

Plato^  A.  bearing 8iirf«oe of  ilTots do....     7.04 

BlTeto,  sheftringareft do....    1&84 

Oaaged  length,  15"'. 
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In  ^angad  length. 

Bflmarks. 

TotiO. 

Pcrsqiutfe 
inoh. 

Set 

PoiffMb. 

12,601 
26^882 
88,078 
50,764 
63,456 
71^146 
88^887 
101,628 
114.210 
126^010 
180,601 
152.202 
164.088 
177,674 

216^747 
228,438 

941,120 
268^820 
286.611 
270,200 
201808 
804,584 
817,276 
820.066 
842,657 
856^848 
868,030 
880,780 
888.421 
406.112 
418,808 
431,404 
444.185 
466.876 
460.567 
482,258 
404,040 
607,640 
520,381 
583,022 

568|404 
568.100 

PoiMuit. 
1.000 
2.000 
8,000 
4.000 
5.000 
6^000 
7^000 
8^000 
0.000 
10.000 
11,000 
12,000 
13,000 
14,000 
1^000 
16^060 
17,000 
18.000 

10,000- 

20,000 

21,000 

^Z 

24,000 
25,000 
26.000 
27.000 
28,000 
20,000 
80,000 
31,000 
82.000 
88.000 
84.000 
85.000 
86^000 
37.000 

80,000 
40,000 
41.000 
42,000 
48,000 
44.000 
44,'200 

Inch. 

0. 

.0002 
.0007 
.0000 
.0014 
.0020 
.0028 
.0080 
.0088 
.0044 
.0082 
.0060 
.0066 
.0075 
.0000 
.0108 
.0118 
.0168 

.0180 

■X 

.0241 

.0268 

.0200 

.0886 

.0418 

.0540 

.0661 

.0830 

.1100 

.1426 

.17 

.20 

.24 

.27 

.20 

.84 

.38 

.48 

.48 

.53 

.60 

.70 

.81 

IndL 
0. 

Inltiilload. 

SnddsnjleldUigof  tho 

Joint,  Oiomily  Mate 
iMMn  tiiddenly  drop- 
ping. 

.0002 

.0018 

.0068 

.0128 

.0126 

Fractured  plate  along  oatside  row  of  rivet  holes.    Appearance  of 
ftaotores,  silky,  lamellar. 

Maximum  $tre$9  on  joint. 

Sslsi:ss5»;ii^  •••■"•-  p«»d.p»«,«x.i«h..«.»o 


OompgeMkm  on  bearing  raTfiMM  of  xtv«fia 
*"      *   fOttxlTala 


.do 56;050 

do 70.700 

do 80^640 


H,  Ex.  16 67 


898  TESTS   OF  IBOK,    STEEL,   AND   OTHER  MATERIALS. 

No.  916. 
{V  Steel  rivets ;  1^^"  drilled  holes.) 

AreoB. 

FUte B, groM  seetional  ftrea squMeincliM..  14.671 

Plftte  B,  net  ■eotional  area do 10.08 

Plate  B,  bearing  sarfaoe  of  rivets do 8.25 

BlTeta, aheariog  area do l&OO 

Gaaged  length,  15^'. 


AppUed  loads. 

In  gauged  length. 

Bemarks. 

Total 

Per  equare 
inoW. 

Elongation. 

Set 

Poundt. 
14,671 
29,342 
44,013 
68,684 
73,355 
88,026 
102,607 
117,868 
182,039 
146,710 
161,381 
176,068 

206;  iM 
220,066 
234,736 
249.407 
264,078 
278,749 
293,420 
808.001 
822,762 
837,433 
862,104 
866,776 
881,446 
396,117 
410,788 
425,450 
440,180 
464,801 
469,472 
484,143 
•499,  »I4 
613,486 

616,100 

Poundt. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
16.000 
17,000 
18,000 
19,000 
20.000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
31,000 
82,000 
83,000 
34.000 
86,000 

86.180 

Inehst. 
0. 

.0006 
.0010 
.0014 
.0019 
.0028 
.0036 
.0046 
.0066 

.oueo 

.0106 
.0123 
.0146 
.0206 
.0231 
.02r« 
.0290 
.0329 
.0382 
.0470 
.0670 
.0938 
.1246 
.1576 
.20 
.17 
.81 
.37 
.48 
.48 
.66 
.63 
.78 
.80 
L16 

Inch. 
0. 

Initial  load.               / 
of  place  B. 

.0008 

.0050 

.0166 

.0860 

Fractured  plate  B  along  outside  row  of  rivet  holes;  tore  apart  from 
one  edge.  Fractures  also  started  in  plate  A  at  opposite  edge.  Ap- 
pearance of  fractures,  silky,  lamellar. 

Maximum  stresi  on  joint. 

Tension  on  groBs  section  of  plate » pounds  per  square  ineh..  li^M 

Tension  on  net  seotion  of  plate • do 51,  Iv 

Gompiession  on  bearing  surfkoe  of  rtreta v do i^89i 

Sheulng  on  rivets do 8X849 
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TESTS   OF  IBON,    STEEL,   AND   OTHER   MATERIALS. 

No.  917. 

(1''  Steel  rivets;  l^y'  driUed  holes.) 

AreoB. 

HateB,  gfOMMoUooalftna ■qnareinebM..  14.646 

PliftdB.  mrti  iioolliiin]  nroi do lOiOT 

flftleB,b«iiring«arfadeofxlTet8 do 8.28 

Bhf«to,iiiMriiigaraa do 16.96 

Gauged  length,  W. 


89» 


IngMgedtongth. 

Bemarks. 

TotaL 

'^•'iSr' 

Set. 

PImhmU. 
14,646 
29,292 
43.936 
58^584 

2'S2 
87.876 

102.022 

117,168 

131,814 

146.-460 

161,106 

,   175^752 

190,898' 

205^  OM 

819,690- 

28<886 

948,982 

2^274 
292.920 
807,566 
822,218 

851,504 
866.150 
880,796 
895,442 
410,088 
424,784 
439,380 
454,026 
468^672 
483,818 
497,964 
612,610 
525^000 
627,256 
5801100 

Pwmda. 

1,000 
2^000 
8,060 
4,000 
5,000 
6,000 
7,000 
8.000 
9.000 
10,000 
11,900 
12.000 
18.000 
14^000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25.000 
86,000 
87.000 
28.000 
20.000 
80.000 
81.000 
32.000 
88.000 
84.000 
85.000 
85.890 
86.000 
86.190 

Inch. 

0. 

0. 

.0004 
.0008 
.9017 
.0021 
.0080 
.0086 
.0051 
.0665 
.0118 
.0186 
.0187 
.0206 
.0288 
.0265 
.0294 
.0840 
.0880 
.0456 
.0585 
.0815 
.1065 
.1865 
.17 
.20 
.27 
.88 
.87 
.42 
.50 
.55 
.59 
.64 
.79 
.92 
..96 

InOi. 
0. 

Initliaioiid. 

.0005 

.0056 

.0174 

.0840 

Fractoied  both  plates  along  outside  row  of  rivet  holes.    The  s^wra- 
tion  of  plate  A  was  complete  j  plate  B  fractured  through  four  sections. 
Appearance  of  fractures,  silky ;  slightly  lamellar. 

Maximum  $treu  on  Joint, 

TfliutaionKnMaoctkuiofpItte poimdoportgiiarolBOh..  86^100 

Teuden  on  net  Motion  of  pUte do 66^640 

Coim»»oiilon  on  beeriag  rorikoe  of  rivet> • do 64k  416 

SheuinfonxiToU do 88.916 


900  TESTS  OF  IBOKy    STEEL,   AND   OTHER  MATEBUL8. 

No.  918. 
(!''  Bteel  rivets;  1^'  driUed  holes.) 


Areas, 


PlirteA,  groMMotioiialirea 

Plato  A,  net  MOtloiuiI  ana 

Plate  A,  bearing  masUob  of  xlTeta.. 
Ittveta.  ahearing  ixea 


iaebea..  14.788 

do mu 

do &27 

do 1&08 


Gauged  length,  15'^ 


IngaagedlengllL 

Bemarlak 

TotaL 

^•^nT- 

Bet. 

Foundt, 
14,706 
28^400 
44,115 

%525 
88^280 
102,035 
117,640 
182,845 
147,050 
161,755 
176,460 
101,165 
206^870 
220,575 
235^280 
240^086 
264.680 
270.895 
294,100 
808;  806 
828,510 
838^215 
852,020 
867:635 
882,880 
887.085 
411,740 
426.445 
441.150 
455,855 
470.560 
485,265 
409,970 
514,675 
526,200 

PoumdM. 

1.000 

2,000 

8,000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12.000 

18.000 

14^000 

15.000 

16,000 

17.000 

18,000 

19,000 

20.000 

21,000 

22,000 

28,000 

24.000 

25,000 

26,000 

27,000 

28,000 

29,000 

80.000 

81,000 

82,000 

88.000 

84.000 

85.000 

85,780 

Inch. 

0. 

.0004 
.0007 
.0018 
.0020 
.0026 
.0080 
.0086 
.0040 
.0060 
.0070 
.0160 
.0188 
.0218 
.0240 
.0265 
.0208 
.0840 
.0380 
.0478 
.0670 
.0060 
.1200 
.1550 
.10 
.28 
.20 
.84 
.40 
.46 
.82 
.50- 
.67 
.77 
.88 

JnOL 
0. 

Initial  load. 

.0006 

.0082 

.0170 

.0866 

.•■... ■■•••■ 

Frsctared  plates  along  outside  rows  of  rivet  holes.    Plate  B  did  not 
separate  at  one  edge. 

Appearaooe  of  fractures  silky,  slightly  lamellar;  metal  well  drawn 

down. 

MaximMm  fIreM  anjakii, 

TentloaongneBaeetionofplato 

Tenalon  on  net  aeetloa  of  plato 

OonpreMlon  on  bearing  tnrfiMe  of  liroto 
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H  Ex  No  16  50, 1. 


TESTS  OF  IBON;    STEEL,   AND    OTHEB  MATERIALS. 
No.  919. 

{V  steel  rivets;  1^"  drilled  holes.) 

Areas. 

Plate B,  grow aeotioiMl irea ■qnarelnohM..  14822 

Piste  B,  net fleottonal  area do 10.68 

Plate  B,-beari9|{BiiTfaoe  of  rirets 4o 10.15 

Btrete,  shearing  area.... do 19.61 

Ganged  length,  15'^ 
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111  ganged  length. 

Bemarka. 

Total. 

PerMraare 

Elongation. 

Set. 

Poimdf. 
14.322 
28^644 
42.966 
67,288 
71.610 
85,932 
100.254 
114,576 
128^898 
148,220 
157,542 
171,864 
186,186 
900,608 
214,830 
229,152 
248,474 
257,796 
272,118 
286,440 
800,762 
815,084 
829,406 
848,728 
858,050 
872,372 
886,694 
401,016 
415,838 
429.660 
448,982 
458, 30f 
473,626 
486,948 
601,370 
515,692 
630,014 
637,200 
548,000 

Poundt. 
1,000 
2^000 

Jooo 

4.000 
5,000 
6^000 
7,000 
8^000 
0.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
19,000 
20,000 
2t000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
81,000 
82.000 
33,000 
34,000 
85,000 
86,000 
87,000 
37,510 
87,910 

Jim*. 

0. 

.0002 
.0006 
.0009 
.0012 
.0016 
.0020 
.0027 
.0034 
.0040 
.0049 
.!>062 
.0074 
.0141 
.0164 
.0184 
.0204 
.0222 
.0244 
.0265 
.0296 
.0335 
.0398 
.0582 
.0765 
.1045 
.1236 
.1596 
.20 
.22 
.26 
.80 
.34 
.37 
.44 
.48 
.65 
.61 

Indu 
0. 

Initial  load. 

0. 

.ooio" 

.0110 

.0184 

.0615 

Fractnred  plate  B,  taking  zigzag  conrse  through  two  outside  rows  of 
rivet  holes. 

Appearance  of  fractures,  silky  in  part,  granular  in  part.  The  metal 
in  the  silky  sections  well  drawn  down,  the  granular  sections  not  much 
reduced  in  thickness  of  plate;  the  extremes  of  thickness  after  fracture 
being  ^^665  in  the  silky  and  ^^840  in  the  granular  metal. 

A  loud  report  accompanied  the  fracture  of  the  granular  metal. 


Maximum  $trea$  onj&ini, 

„ . pomda  per •qnarD  inch..  87,819 

Tenaion  on  net  section  of  plate do 61.080 

Conpreaaion  on  bearing snrflBce of  riveta do 58,500 

Shearing  on  riTeto do 87,880 


Tendon  on  groea  eection  of  plate.. 
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TESTS  OF  IRON,   ST£EL|   AND  OTHER  MATERIALS. 

No.  920. 

{V'  steel  rivets ;  1^"  diffled  holes.) 

Areoi, 


FUte  A,  groM  teettoiuil  MM 

Plate  A,  net  aeotioiud  areA 

Plate  A,  bearinif  anrfaee  of  lireto. . 
Btreta,  abearing  area 


.aqiiianinolMa..  1A488 

do 10u72 

do 10L88 

do 18.61 


Gktaged  length,  1&', 


AppUadlooda. 

In  gaaffod  length. 

Bemarka. 

TotaL 

Peraqnan 
iaoh. 

Set 

Pounda. 

14^488 
2S876 
48.814 
67.768 
72.190 
8S628 
101.066 
116^504 
129;  8«2 
144^380 
158,818 
178.256 
187,684 
202.132 
216.670 
281.008 
245,446 
260,884 
274.322 
288. 7«> 
803.196 
817,686 
832.074 
846.512 
860,860 
876,888 
888.826 
404.264 
418.702 
483,140 
447,578 
463,016 
470,454 
480.882 
605.880 
510,768 
584.206 
648.644 
564.400 

Pwmdt. 
1,000 
2.000 
8.000 
4.000 
6.000 
6,000 
7.000 
8^000 
0,000 
10,000 
11.000 
12.000 
18,000 
14.000 
16^000 
16.000 
17.000 
18^000 
18.000 
20.000 
21.000 
22,000 
23.000 
24.000 
85.000 
26,000 
27.000 
28.000 
20,000 
80,000 
81,000 
88.000 
83.000 
84.000 
85,000 
86,000 
87,000 
88,000 
^400 

JnOL 

0. 

.0000 
.0005 
.0008 
.0016 
.0018 
.0028 
.0028 
.0038 
.0040 
.0046 
.0068 
.0085 
.0112 
.0178 
.0204 
.0228 
.0862 
.0280 
.0311 
.0866 
.0420 
.0681 
.0880 
.1066 
.1832 
.1585 
.10 
.28 
.27 
.81 
.86 
.40 
.44 
.51 
.57 
.66 
.75 

InOL 
0. 

Initial  load. 
TenaOeatraigth. 

.0000 

.0008 

.0126 

..^......... 

.0280 

. 

Fractured  plate  A,  taking  a  zigzag  course  through  two  outer  rows 
of  rivet  holes.    Appearance  of  fractures,  silky,  slightly  lamellar. 


Maximum  olroit  on  joint 


Tentian  on  groaa  aeotion  of  plate 

Tenakm  on  net  aeotton  of  plate 

Ooinpreaalon  on  bearing  sorfhoe  of  rlTeta . 


.poandaperaqnarelneh..  88,400 
do 61«12l 

■•■•a  •■•>>«  •B.B««pO*  ••••  •«•  aw>  "^T 
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TESTS  OF  IBON,  STEEL,  AND  OTHER  MATERIALS. 

So.  921. 

(!''  Steel  rivets ;  liV'  driUed  holes.) 

PlAtoA,  groM  wetloiiAl  areA •aaaMiBehet..  14.306 

PltttaA,neiMottoaidan» do J0.68 

Plftte  ▲,  beuingnirfkoeof  riveU do IOlIO 

BftTOto,  abMiiiig  ATM do......    18161 

(Ranged  length,  15'^ 
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Applied  IomU. 

In  ganged  length. 

Benuurka. 

Totol. 

^fn'T" 

Elongation. 

Sot. 

Fomdt. 

14,256 
28,612 
42,768 
67,024 
71,280 
ffi^636 
8^793 
114,048 
128,804 
142,660 
156,816 
171,072 
185,828 
180,584 
318,840 
228,086 
242,852 
266,608 
370,864 
285^120 
288,876 
818,682 
827,888 
842.144 
856.400 
870,656 
884,912 
888.168 
418,424 
427,680 
441,836 
456,192 
470,448 
484,704 
488,960 
518,216 
627,472 
541,000 

1.000 
2,000 
8.000 
4,000 

^ooo 

6,060 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
18,000 
14,000 
1^000 
16,060 
17,000 
18,000 
18,000 
20,000 
21,000 
22,000 

Sooo 

24,000 
25^000 
26,000 
27.000 
28.000 
29,000 
80,000 
81,000 
82,000 
88,000 
84.000 
85,000 
36,000 
87.000 
87,850 

JMft. 

0. 

.0002 

.0006 

.0010 

.0016 

.0028 

.0029 

.0038 

.0050 

.0060 

.0080 

.0009 

.0128 

.0168 

.0188 

.0211 

.0235 

.0266 

.0280 

.0813 

.0866 

.0406 

.0486 

.0708 

.1020 

.1970 

.1585 

.18 

.82 

.25 

.28 

.84 

.88 

.46 

.61 

.58 

.68 

Jam. 
0. 

Initial  load. 

• 

.0006 

.0088 

.0188 

•  0226 

Fraotnred  plate  B,  taking  zigzag  coarse  through  two  outside  rows 
of  rivet  holes. 
Appearance  of  firacture,  silky,  slightly  lamellar. 


Moxlmmm  $tre8$  on  Joint 


^ jonozpinte , 

Ttaalon  on  net  aection  of  plate 

Ooapgeiaion  on  bearing  snrilMW  of  rtreti.. 
"^  "'"lonriTOta 


.poonda  peraqnareinoh..  87,860, 

.^7..7..do 51^180' 

do 68,560 

^ do 37,780 


904  TESTS  OF  IBOK,   STEEL,    AND  OTHER  MATERIALS. 

ISTo.  922. 

(3  plates,  1^''  iion  rivets,  1^'^  drilled  holes :  2  plates, 
li''  iron  rivets,  IJ''  drilled  holes.) 

Aretu. 

Piftto  ▲,  groM  lectlonal  uc* iqium  inohM..  13. 781 

Plata  ▲,  net  MetfoDsl  M«a do 10.88 

Plato  A,  letting  sorfkoe  of  ilret do 18.88 

BftTOto,  ■hoaringana do 2&80 

Gauged  length,  25^^ 


Applied  loada. 

Semarka. 

Total 

^•^IbT"* 

Set. 

PofMMlt. 

1^781 
97;  668 
41,343 
66^124 
8S9O6 
82.886 
96,487 
110,248 
124,029 
187.81(r 

179,153 
192,984 
206.715 

234;  2n 

248.058 
261.839 
275.620 
289.401 
803,182 
316.963 
330.744 
344.125 
358.306 
372,087 
386.868 
899.049 
413.430 
427,211 
440,998 
454,773 
468,554 
482.335 
496.116 
600.807 
623.678 
537.459 
661,240 
682,400 

Pounda. 
1,000 

Sooo 

3.000 
4.000 
6.000 
8.000 
7,000 
8.000 
9.000 
10,000 
11.000 
12.000 
13.000 
14,000 
16,000 
16^000 
17.000 
18,0  JO 
19,000 
20,000 
81,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27.000 
28.000 
29,000 
30.000 
81,000 
82.000 
83.000 
84,000 
85,000 
36,000 
87^000 
38,000 
39.000 
40,000 
40.810 

IneKe§, 

0. 

.0003 
.0010 
.0018 
.0028 
.0084 
.0016 
.0054 
.0083 
.0076 
.0094 
.0106 
.0118 
.0138 
.0174 
.0204 
.0250 
.0295 
.0344 
.0403 
.0494 
.0609 
.0830 
.1220 
.1740 
.20 
.26 
.88 
.87 
.42 
.48 
.56 
.83 
.88 
.80 
.90 

1.03 

L20 

1.41 

1.70 

2.10 

Jnaft. 
0. 

Initial  load. 

• 

.0006 

.0025 

.0078 

""lim" 

Fractured  plate  A  along  oatside  rows  of  rivet  holes. 
Appearance  of  fractares,  silky,  slightly  lamellar.    Mean  thioknefls 
at  ftootore,  '^56. 

Maximum  itrea  on  Joint. 

.61.40 
Kg 


. .  J  groas  section  of  plate ponada  per  aqnafo  1 

J  on  net  section  of  plate do... 

Oompreasioli  on  bearing  sarfiMe  of  rlTeto do... 

Shearing  on  rivets do.. 
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4^ 
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ta 
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+        +  +       -h 

+        +        4        + 
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TBST8   OF  IBOK,   8TEEL,   iiND  OTHER  MATERIALS. 

No.  923. 

(3  plates,  liV^  iron  rivets,  1^'^  drilled  holes;  2 
plates,  li"  iron  rivets,  1^'  drilled  boles.) 

FkteB,  groMseottoiua  uc* aqiianJaehM..  ]a868 

Plato  B,ii^aMtU»]ulareft.. do ia888 

Plate  B.bMriiig8nrfaoe  of  rireto do 18.88 

SiT«ta,ahoMiBgaz6A do 31^68 

(}aaged  length,  25f\ 
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Applied  loud*. 

In  ganged  IflDgth. 

Bemarka. 

TotoL 

Pers^Bue 

Elongation. 

Set 

Fumdt, 

18,858 
37,704 
41,656 
85,408 
60.360 
88.113 
96,964 
U0,816 
124,668 
188,520 
162,872 
166,224 
180,076 
108,928 
307,780 
221,632 
235,484 
249,836 
263  188 
277,040 
290,892 
804,744 
818,596 
832,448 
846,800 
860,152 
874,004 
887.856 
401.708 
415,560 
429,412 
443,264 
4^,110 
470.968 
484,820 
498,672 
512,524 
626,376 
540,228 
554.080 
567.033 
678,200 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6.000 
7.000 
8,000 
0.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
18,000 

Jtuikm, 

a 

.0008 
.0016 
.0024 
.0088 
.0030 
.0047 
.0056 
.0067 
.0077 
.0093 
.0104 
.0135 
.0163 
.0201 

Inth, 
0. 

Initial  loud. 
t 

.0009 

.0020 

.0106 

17,000              .0272 
18, 000              .  0308 

19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
29.000 
80.000 
81,000 
82,000 
83,000 
84,000 
85.000 
46.000 
37.000 
88.000 
89.000 
40.000 
41,000 
41.740 

.0360 

.0428 

.0625 

.0640 

.0885 

.1300 

.18 

.21 

.26 

.31 

.36 

.42 

.48 

.55 

.61 

.69 

.78 

.90 
1.02 
1.15 
L81 
1.54 
L85 
3.40 

.0276 

.\. 

Fractored  plate  A  along  outside  rows  of  rivet  holes.    Appearance 
of  fractures,  silky,  slightly  lamellar. 

Maximum  strea  anjalmt, 

Tenaion  on  grou  section  of  plate ponnda  per  iqnare  inoh..  41,749 

Tenaien  on  net  seetion  of  plate do 6^610 

Compteeaion  on  bearing  snrfiMse  of  riyets do 88^800 

Shearing  on  rireta , do 80.860 
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TESTS  OF  IBON,    STEEL,   AND   OTHER  MATERIALS. 

No.  924. 

(3  plates,  1^".  iron  rivets,  l^'^  drilled  holes ;  2  plates, 
if'  iron  rivets,  li"  drilled  holes.) 

Plato  BkgroMMotianiil  ana aqamniatobm.,  11.741 

Plato  B,  net  aeetioiul  ar«a do 10.60 

Plato  B,  bearing  suiDMie  of  rireto do 16.96 

BlTOto,  shearing  azea do 38.60 

Oaaged  length,  25^'. 


Applied  kads. 

In  ganged  tength. 

Bemaika. 

TMaL 

Personare 

Elongation. 

Set 

Ptowuit. 
18,741 
37^483 
41,328 
64,964 
66,706 
$446 
96,187 
109,928 
128,660 
187,410 
161,161 
164,892 
178.638 
192,874 
306.116 
219.856 
388,697 
247,838 
261,079 
274,820 
288.561 
302;  802 
816,048 
829,784 
843,626 
857,266 
871.007 
884,748 
398,489 
412,280 
425,971 
439,712 

467,194 
480.936 
494.676 
608,417 
622,158 
536.809 
649,640 
661,300 

PDimdf. 
1.090 
2,000 
8,000 
4,000 
6.000 
6,000 
7.000 
6.000 
9,000 
10,009 
11,000 
12,000 
13.000 
14.000 
16.000 
16.000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
28.000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
80,000 
81,000 
82,000 
83.000 
84,000 
86.000 
86,000 
87,000 
88,000 
89.000 
40,000 
40,120 

Imekm. 
0. 
.0006 

.0011 

.0020 

.0037 

.0067 

.0046 

.0061 

.0063 

.0072 

.0066 

.0100 

.0113 

.0136 

.0147 

.0186 

.0287 

.0296 

.0860 

.0426 

.0600 

.0660 

.0925 

.1366 

.17 

.21 

.29 

.86 

.41 

.46 

.61 

.60 

.66 

.77 

.88 

1.61 

1.17 

L86 

1.60 

2.08 

Jneft. 
0. 

Initial  load. 
Teaaileatiengtii. 

.0013 

.0019 

.0066 

.0376 

Fractured  plate  A  aloDg  three  outside  rivet  holes.    Appearance  of 
fractore,  silky,  lamellar.    One  seam  in  fractured  surface  y  wide. 

MaoBfrnum  $tre9»  vn  Joint. 

Tenalonongronaeetionofplato ponndaperaqoareinoli..  4iLl2l 

Tenaien  on  net  section  of  plato do Mifli 

Compreeoion  on  bearing  sarflioe  of  rireto do 8K.9li 

ShenngonriTeti do lt.6W 


& 


I 


k. 
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> 

R 
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> 
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- 
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TESTS  OF   IRON,    STEEL,   ASD  OTHER  MATERIALS. 

ISo.  925. 

(3 plates,  TMron  rivets,  l^V' drilled  holes;  2  plates, 
1^''  iron  rivets,  1^''  driUed  holes.) 

Areot, 

natoA^groMseoiioiuJareft •aaaMinohM..  18.368 

PUkte  A,  net  Motional  MMk do 10.587 

PIftto  A,  bearing fnr&oe  of  itrets do 14.046 

Btveta,  ihe^MTing  azea do 80.41 

Ganged  length,  25^^ 

Joint  warp^  convex  on  the  micrometer  side. 
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Applied  loada. 

Bemarka. 

TotaL 

'"iX^ 

Slongatlon. 

Bet. 

Foundi. 
18,263 
26.604 
88^766 
68,008 
86,380 
78^613 
88,764 
100,016 
118^308 
182.620 
146,773 
160,024 
173,270 
18S628 
188^780 
312,082 
226^284 
288,686 
261,788 
306,040 
378,282 
201,644 
804,700 
818,048 
881,800 
844,562 
857,804 
871,050 
884,808 
807,600 
410,812 
424,064 
487,310 
460,668 
403,820 
477,072 
480,824 
608,670 
616^828 

64S|832 
666,684 

667,600 

Poundt. 
1,000 
3,000 
8,000 
4,000 
^000 

7,000 
8,000 
8,000 
10,000 
11,000 
13,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 

^^ooo 

2Q,000 
27,000 
28^000 
»^000 
80,000 
81,000 
82,000 
33,000 
84,000 
85,000 
80,000 
87,000 
88.000 
88^000 
40,000 
41,000 
42,000 
42,820 

Imekm. 
0. 
.0002 

.0014 
.0088 
.0080 
.0047 
.0066 
.0008 
.0080 
.0101 
.0127 
.0140 
.0108 
.0184 
.0210 
.0250 
.0276 
.0800 
.0845 
.0886 
.0426 
.0400 
.0500 
.0558 

:^ 

.1180 

■:r 

.27 

.82 

.88 

.48 

.47 

.64 

.61 

.71 

.78 

.81 
1.02 
1.17 

Jneh, 
0. 

Initial  load. 
Tenaileatrangth. 

.0010 

.0061 

.0118 

.0388 

.0407 

Fractnred  plate  A  along  oatside  rows  of  rivet  holes.    Appearance  of 
firaotares,  silky,  lamellar. 

Maxkiwm  vtrtn  on  Joint, 

Tenaloii  on  groaa  BectioD  of  plate ponnda  per  square  inch..  43,880 

TenaiimoBnetaeotionofplate do 68,b00 


Compreaalon  on  bearing  anrfiboe  of  riTota. 
meaiiag  on  rireta. 


.do., 
.do. 


40,410 
18,6^ 


908  TESTS   OF  IBONy    STEEL,   AND   OTHER  MATEBIAL& 

No.  026. 

(3  plates,  1"  iron  rivets,  1^^"  driUed  holes ;  2  plates, 
1^'^  iron  rivets,  l\"  drilled  holes.) 

Arm; 


Flats  B,  glOM  tMtiOIIAl  MM 

PUteB,  netMotioiuilBna 

Flite  B,  bearfaig  rarflMe  of  riTwU  . 


i9LTm 

10.198 

do U.SIt 

do 86L41 


(Ranged  length,  25/' 


lAgangodloiigtli. 

Bemarko. 

Toua. 

Peraqnare 

Set. 

12,778 
2S658 
S^828 
61,104 
68.880 
76.666 
88,438 
102,908 
114,884 
127,780 
140,686 
158,812 
166,088 
178.864 
181,640 
304,416 
217, 182 
828,868 
242,744 
256,620 
268,286 
281,072 
283,848 
306,624 
318,400 
832,176 
844,852 
367,728 
370,504 
388,280 
886,050 
408,832 
421,608 
434,884 
447,160 
468.836 
472,712 
485,488 
488,264 
611,040 
523,816 
636,^82 
648,368 
662,144 
674,820 
678,800 

PommU. 
1,000 
2,000 
3,080 
4,000 
6,000 

olooo 

7,000 
8,000 
8^000 
10,000 
11,000 
18,000 
13,000 
14,000 
16,000 
18,000 
17,000 
18.000 
18,000 
80,000 
21,000 
22.000 
23,000 
24.000 
25,000 
26,000 
27,000 
28.000 
28,000 
80,000 
31,000 
82,000 
33,000 
34,000 
36,000 
86,000 
87.000 
88.000 
88,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46,800 

JiMto. 

0. 

.0001 
.0001 
.0008 
.8017 
.0030 
.8032 
.0042 
.0056 
.0075 
.0087 
.0108 
.0126 
.0140 
.0156 
.0178 
.0802 
.0296 
.0246 
.0278 
.0315 
.0342 
.0387 
.0424 
.0484 
.0564 
.0665 
.0766 
.0871 
.1248 
.1746 
.21 
.26 
.80 
.85 
.40 
.46 
.82 
.60 
.68 
.78 
.88 
.87 

LU 

1.31 

0. 

Initial  load. 
TeoaUe  atniigth. 

.0008 

.0022 

.0867 

' 



.0140 

.8298 

Fractured  plate  A  aloDg  outside  rows  of  rivet  holes, 
of  fkactares,  silky,  slightly  lamellar. 

Maximum  8tre$$  on  joint 

Tmaion  on  groM  sootion  of  plate pooadapcri 

TanaioB  on  net  seetion  of  plate ao. 

CompreotiOD  on  bearing  Borface  of  rirets do. 

Slieanng  on  riyeto ..•.^.^... ^do. 


Appeanum 


AM 

.  i9;ii8 

am 


0> 


4-         4-         +         4-         -I- 
+         -I-         +         -4- 


4  +         4  -f 
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o  ^    ^  o 
o  o 


r 


zo!'^zy 


^ 
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4  -I-  +  + 

4-  +  +  + 


Si 


• 

-    .Co 

t 

4         4        4         4         4 
4         4-44 
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^          +         +          -^ 
-h           -h          -h            4-           -h 

Co 

r             1 

( 

• 

■- 

4         4         4         4        4 
4         4        4-1- 

::0;: 

4         4         4          4 
■1-4444 

TESTS   OF  ntON,    STEEL,    AND   OTHEB  MATERIALS. 

No.  927. 

(3  plates,  1"  iron  rivets,  1-^'  drilled  holes:  2 plates, 
1^"  iron  rivets,  1^'  driUed  holes.) 
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Area9. 


Plate  B,  groM  aeetknud  ue» . 


Plato  B,  net  Motional  »«*.... do 16.188 

Plato  B,  bearing  sarfMO of  rlTata do 18.676 

Strato,  aheaxiiig  ana 

Oaaged  length,  26'^ 


jqnaro  isohea. .    U  81 

do..         

do. 

do 88L41 


^ 

Total 

^la— 

Bet. 

Pdfmdt. 

12.810 

26^620 

88.486 

61.240 

64.656 

76,860 

88,670 

108.480 

115,280 

128.100 

1401810 

168,720 

I0S58O 

179.840 

181^160 

204,860 

217,770 

280^580 

248,880 

256^200 

2881010 

281,820 

2841680 

807.440 

888^258 

%060 

846,870 

871,480 
884,800 
887,100 
400^880 
482,780 
48^540 
448,850 
461,160 
478,870 
488^780 
488^660 
612^460 
685^210 
638,020 
687,888 
60^648 
876^460 
680,206 

J^MMdi. 

1.000 

2,000 

8,000 

<000 

6^000 

1^000 

7;  000 

8,000 

8.000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16^000 

17.000 

18,000 

18.000 

20^000 

21^000 

22^000 

28,000 

24,000 

80k  600 

Sooo 

27.000 
28,000 

Sooo 

80^000 
81.000 
8^000 
88.000 
84,000 
86.006 
86,000 
87.000 
88.000 
88,000 
40,000 
41.060 
42.000 
48.000 
44,000 
45,000 
46,670 

0. 

.0004 
.0006 
.0018 
.0028 
.0028 
.0088 
.0046 
.0068 
.0076 
.0066 
.0006 
.0116 
.0186 
.0161 
.0180 
.0201 
.0218 
.0268 
.0286 
.0826 
.6848 
.0888 
.0440 
.0488 
.0568 
.0646 
.0748 
.0886 

.mo 

.16 

.22 

.26 

.81 

.84 

.40 

.46 

.62 

.60 

.67 

.77 

.88 

.88 
LIO 
L28 

Jim*. 
0. 

Xidtlallaad. 

•  0007 

.0060 

.0067 

....J 

.0168 

•  0616' 

—^ 

Fractured  plate  B  along  ontaide  rows  of  rivet  holes.    Appearance  of 
fractures,  silky ;  slightly  lamellar.    Plates  open  at  bntt  joint  i". 


Moa^mwrn  §tre§9  onjalmt 


ongitMaaeotioBof 


teofnlato poandapartenaieiaeli..  46^070 

AotpiSbT. ^ .Vr;!v!..\r..7..do 67,840 

OoiBpraialon  on  bearing  aorttoa  of  rftato do 48.470 

-"--^ . •  _ do.....*..  18^416 
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TESTS  OF  IRON,  STEEL,  AKD  OTHER  MATERIALS. 

No.  928. 

(iV'  iron  rivets;  1"  driUed  holes.) 

ArtoM. 

FUto B,  gioM Motioiua uea tqnateiiiobM..  &|g 

PbUe B,  net seotioiiAl  area ao ^08 

Plate  B,  bearing  snifiMse  of  riyeta do 81997 

Blreti,  ahearing  area do l&Ot 

Ganged  length,  2b". 


AppUed  loads. 

lA  ganged  langth. 

Bemarks. 

—          1 
TotaL 

For  aqoare 
ino^. 

Set. 

PPttlMi*. 

&^. 

24^881 
88,148 

49,722 
68,008 
66,296 
74,688 
82.870 
91,167 
99,444 
107,781 
116,018 
124,306 
182,688 
140.870 
148.166 
167,458 
165,740 
174,027 
182.814 
180,601 
108,888 
207. 176 
816,462 
223,749 
232.036 
240,828 
248.610 
266.897 
266.184 
273.471 
281,758 
290.046 
298,832 
806,619 
814,906 
823,193 
831,480 
360,160 

Fownda. 
1.000 
8,000 
8,000 
4^000 

Sooo 

6,000 
7,000 
8.000 
9,000 
10,000 
11.000 
12,000 
18.000 
14,000 
16^000 
16,000 
17.000 
18^000 
18.000 
20,000 
21,000 
22.000 
23.000 
24.000 
36^000 
26,000 
27,000 
28,000 
29.000 
80,000 
81,000 
32.000 
33.000 
84,000 
35,000 
36,000 
37,000 
38.000 
39.000 
40.000 
42,250 

JfMft. 

0. 

.0005 
.0017 
.0037 
.0060 
.0078 
.0095 
.0116 
.0140 
.0162 
.0185 
.0199 
.0220 
.0240 
.0258 
.0281 
.0808 
.0326 
.0346 
.0878 
.0406 
.0438 
.0458 
.0603 
.0552 
.0619  ' 
.0770 
.1875 
.19 
.24 
.29 
.33 
.88 
.44 
.48 
.56 
.65 
.78 
.82 
.96 

Inch, 
0. 

Initial  load. 
Soaleataited  off  plate  B. 

.0044 

.0008 

.0147 

.0108 

.0811 

Fractared  plate  B  along  ontside  rows  of  rivets,  beginning  the  firaet- 
nres  at  edges  and  extending  from  rivet  holes  towards  the  middle  of  the 
plate.  • 

Appearance  of  firactnres,  silky,  slightly  lamellar;  metal  well  drawn 
down. 


Maanmnm  stteu  on  joint. 


Tenalon  on  groeii  aeotkm  of  plate 

Tenaion  on  net  section  of  pl^ 

Compreeaion  on  bearing  anzflwe  of  riToti. 
Shearing  on  xiToU 


paraqnavelnek..  421,298 

do SI,8M 

«• 41,  «8 


i 


>i 


kS 


p 


^i-z,: 


§ 


^ 


i 


:^^^S 


O 


o 


o 


f 


.& 


I 


n 


s 
IS 


I 


% 


z^: 


t« 


§ 


I 


TESTS  OF  IBONy   STEEL,   AND  OTHEB  MATEBIALS. 
No.  029. 
'    (if'  iron  rivets ;  1"  driUed  holes.) 

Plftte  A,  groM MOtioiud ana iqiiaxeinchM..  &211 

FlAte  A,  net  seotioiudaiea do 6.766 

Plate  A,  bearing sarflMe of  rlreU do 7.994 

Birets,  aheulng HW do 18.06 

Gauged  length,  2b^'. 
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In  ganged  length. 

Kemarka. 

ToteL 

"LX" 

Set. 

PMMMlt. 

8,211 

16^422 

24,638 

82.844 

41,056 

4%  266 

67, 477 

66,688 

73,880 

82^110 

90.821 

08,632 

106^748 

114,954 

123,166 

181.876 

189,587 

147,798 

156.009 

164,220 

172,481 

180,642 

1881868 

197.064 

206.275 

213.486 

221.697 

229.006 

238.119 

246,130 

264.641 

262.762 

270,068 

270,174 

287,885 

285;  606 

803,807 

812,018 

820,229 

828,440 

886*000 

Pvumda. 
1.000 
2,000 
3,000 
4,000 
5,006 
6,000 

rooo 

8^000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
1(1,000 
17,000 
18.000 
19.000 
20.000 
21.000 
22.000 
23.000 
24.000 
25.000 
26.000 
27,000 
28,000 
29,000 
80,000 
81.000 
82,000 
88,000 
84,000 
85,000 
86,000 
37.000 
88,000 
80,000 
40.000 
40,800 

.0005 
.0011 
.0018 
.0080 
.0046 
.0065 
.0094 
.0118 
.0146 
.0174 
.0194 

.0246 
.0268 
.0296 
.0319 
.0342 
.0368 
.0894 
.0481 
.0455 
.0496 
.0538 
,    .0568 
.0688 
.1010 
.1540 
.19 
.25 
.28 
.88 
.89 
.44 
.51 
.69 
.68 
.77 
.91 

1.06 

L86 

Inch. 
0. 

Initial  load. 

Scale  sterta  off  plates. 
Tensile  atreDgth. 

.0017 

.0002 

.0168 

.0287 

••Voifi- 

■"•"•"• 

Fractared  plate  A  along  oatside  row  of  rivets.    Appearancey  silky, 

slight  lamination. 

Maximum  afreaa  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  40,800 

Tension  on  net  section  of  plate do 49,690 

Compression  on  bearing  saifkoe  of  rivets do 41,916* 

Shearing  obriTOto do 18;666 
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TESTS   OF  IBONy    STEEL,   AND   OTHER   MATEBIAL8. 

No.  030. 

{{V'  irM  rivets;  1"  driUed  holes.) 

Arm$. 


FUteAtSzoMMOtloiuJ  sre*.. 
Plate/  


>  A,  net  MOttoMl  area, 
nue  A,  besring  tarliue  o(  tireto. . 


■qnareinohM..    t.n 

do €.81 

do 8188 

do UL08 


Oaaged  length,  25". 


Applied  loMls. 

IncMifedlaBffth. 

_-. 

ToUL 

Permftre 

laftngft^j^BI 

Set 

Fimndt. 

4,140 

{280 

16^600 

24,840 

88,180 

41.400 

48.680 

67.800 

00.240 

74.620 

82.800 

01.080 

00.800 

107,040 

115.820 

124,200 

132.480 

140,700 

148,040 

167.320 

106.000 

173,880 

182.100 

100,440 

lo&r^o 

207,000 
215,280 
223.600 
231,840 
240. 120 
248.400 
260^680 
284.080 
278.240 
281,020 
280  800 
288.080 
800,800 
814,840 
822,820 
887,200 

P9undt. 

600 

1,008 

2,000 

8,000 

4,000 

5,000 

8,000 

7,000 

8.000 

0,000 

1»,000 

11,000 

12,000 

18,000 

14,000 

16.000 

10  000 

17,000 

18,000 

10.000 

20,0U0 

21.000 

22.000 

23.000 

24.000 

26,000 

28,000 

27.000 

20^000 

28.000 

30.000 

81.000 

82.000 

88.000 

84,000 

86.000 

801000 

87,000 

88,000 

88,000 

40,720 

0. 

.0002 
.0006 

.0012 
.0085 
.0042 
.0008 

.0081 
.0108 
.0128 
.0148 
.0180 
.0208 
.0232 
.0264 
.0280 
.0906 
.0328 
.0362 
.0888 
.0406 
.0461 
.0484 
.0680 
.0580 
.0066 
.0076 
.18 
.22 
.27 
.81 
.88 
/      .41 
.48 
.64 
.81 
.70 
.80 
.81 
LOO 

JiMft. 

0. 

Initial  iMd. 

/ 

8 

.0088 

.0081 

.0184 

.oSi* 

.8117 

Fractures,  silky,  slightly  lamellar.    Metal  well  drawn  down. 
Fracture  began  at  ontside  rivet  holes  in  plate  A. 

Maximwm  flretf  amJoM, 

TWalon  on  groM  seotloiMyf  plate poimdi  pw  ■q[iiai«  teak-  j}2 

Tmrionmi  not  eeotlon  gf  plate. • do jj>^ 

OoBpreanon  on  Deannff9nnM0  0zxlT0te.»«a«s  •••••■•..•■••■>.*•••■•••••••>■••••>■••. do*.  >•«•••  ri*Z 

Shearing  on  xlTote ;.do ^^ 
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TESTS   OF  IRONy    STEEL^    AND   OTHER  MATERIALS. 

:So.  931. 

(f  iron  rivets;  f|"  drilled  holes.) 

Areas. 

FlAte  B,  grosa  sectional  area sqiuure  inches..  l&SO 

Plate B, net  sectional  area do 0.04 

Plate  B,  bearing  surface  of  ilreta do 7.73 

Bivets,  shearing  area do 16b  94 

Gauged  length,  15". 
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Applied  loads.        '      In  ganged  length. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Poundt. 
12,860 
24, 720 
87.080 
49,440 
61,800 
74,160 
86,520 
98,890 
111,240 
123,600 
135,060 
148,320 
160, 680 
173.040 
185.400 
197,760 
210,120 
222,480 
234,840 
247,200 
250,560 
271.920 
284,280 
296,040 
809,000 
821,860 
888,720 
846,080 
858,440 
870,800 
883,160 
895,520 
407,880 
420,240 
482,600 
444,060 
457,320 
409.680 
482,040 
404,400 
606,760 
519, 120 
631,480 
638,900 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16.000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
85,000 
86,000 
37.000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
43,600 

Inch. 

0. 

.0001 
.0003 
.0004 
.0006 
.0010 
.0016 
.0319 
.0023 
.0026 
.0031 
.0041 
.0048 
.0056 
.0069 
.0081 
.0103 
.0135 
.0145 
.0170 
.0187 
.0202 
.0220 
.0251 
.0280 
.0348 
.0466 
.0590 
.0780 
.1045 
.1385 
.17 
.20 
.24 
.27 
.30 
.35 
.39 
.43 
.49 
.55 
.62 
.73 

Inch. 
0. 

Initial*  load. 

0. 

.0004 

.0025 

.'oioi" 

.0190 

Fractared  plate  B.  Followed  ontside  row  of  rivet  holes  in  pari;  and 
thence  throngh  inside  rows  to  the  end  of  the  plate«  Sheared  two  end 
rivets.    Appearance  of  fractnres,  silky;  slightly  lamellar. 

Maximum  atreaa  an  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  Inch.  43.600 

Tension  on  net  section  of  plate do 54.220 

Compression  on  bearing  surface  of  rirets do 69.720 

Shearing  on  rivets do 86.180 

H.  Ex.  16 58 


914  TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

"So.  932. 

(f "  iron  rivets ;  H"  drilled  holes.) 

Areas. 

Plate  A,  KFoss  floctional  aroa aqaareinohes..  12.93 

Plato  A,  uet 8oction.ll  area do 10.40 

Plate  A,  l>€arin<r  snrfaco  of  rireta do 8. 08 

Rirots.  shearing  area do 15.34 

Gauged  length,  15". 


Applied  leads. 


In  can;:«'l  lonj^tb. 


Total.     ' ^**'i,X."'''^  lilon-atioii" 


Set. 


Pounds. 
12.030 
25,8t0 
38.  790 
51, 720 
64,650 
77,  r80 
00,510 
103. 440 
116.370 
129, 300 
142, 230 
155, 160 
US,  090 
181,020 
193, 950 
206, 8f0 
210, 810 
232,740 
245.670 
258,600 
271,530 
284,460 
297,300 
310. 320 
823,250 
386,180 
849. 110 
862,040 
374,970 
387,900 
400,830 
413.760 
426,690 
439.  C20 
452,650 
465,480 
478,410 
491,840 
504,270 
517,200 
530, 180 
643,060 
655,900 
559,300 


Potends. 
1,000 
2,000 
3,000 
4,(100 
5,000 
6,  COO 
7,000 
8.000 
^,000 
10.000 
11, 000 
12,000 
13, 000 
14.000 
15,000 
16,000 
17, 000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
43,260 


Inch. 
0. 

.0002 
.OCOt 
.0006 
.0010 
.0010 
.0014 
.0019 
.0020 
.0024 
.0332 
.0036 
.0042 
0054 
.0064 
.0085 
.0109 
.012d 
.0138 
.01.56 
.0178 
.0203 
.0230 
.0275 
.0332 
.0440 
.0556 
.0750 
.0997 
.1825 
.16 
.20 
.24 
.27 
.81 
.84 
.39 
.44 
.52 
.58 
.67 
.77 
.05 


Remarko. 


I  Inch. 

0.      Initial  load. 


.0001 


.0005 


.0098 


.0239 


Te^afle  atraigtii. 


Fractured  plate  A  alonfir  oatside  row  of  rivet  holes,  except  end  eee* 
tions  and  one  middle  section.    Appearance  of  fractares,  silky,  lamellar. 


Maximum  stress  on  joint, 

TeiiBion  on  gross  seoilon  of  plate poiondaper  sqaaretBcb..  41 9|* 

Tension  on  net  section  of  idato do ^'"l 

Compression  on  bearing  snifkoe  of  rirets do A-£ 

Shearing  on  rivets do M*** 


4-         +=         -I-  4- 

+  -I-         + 


+  +  +         + 

+  4  +  -I-  4- 
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o  o  o  o  o 
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% 


^ 


f         H-         +         4         4 

4  4  4         4 

4  -»■  /"        >w   4  4 


4  4  \^^y  4  4 

4  4-4  4- 

4  4-444 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
^O.  933. 

(f "  iron  rivets ;  f|"  drilled  holes.) 

Area9. 

Plato  B,  ^n^aci  secUonal  area sqaare  inches..  12.98 

Plato  B,  uetsectioDal  area do 10.44 

Plate  B.  bearing  Borface  of  riveia do 8.11 

Biveta,  sheariug  area do 15.84 

Gauged  length,  15". 
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1        Applied  lo.a4l8. 

In  gauged  length. 

Ilemarka. 

Total. 

1 

Per  square 
iueb. 

EloDgation. 

Inch. 

0. 

.0001 
.0009 
.0013 
.0015 
.0014 
.0019 
.0020 
.0025 
.0030 
.0036 
.0039 
.0045 
.0054 
.0072 
.0085 
.0180 
.0141 
.0155 
.0178 
.0195 
.0223 
.0255 

:iSi 

.0605 

.0760 

.0965 

.1250 

.16 

.21 

.25 

.28 

.82 

.36 

.40 

.46 

.60 

.56 

.63 

.71 

.82 

.93 

1 

Sot. 

Pounds. 
12,980 
25,060 
38,940 
51.  9L0 
64,000 
77,880 
90,860 
103.  840 
116, 8-0 
129.800 
142.  780 
155,760 
168,740 
181, 720 
194.700 
207,680 
220,660 
233.  G40 
246. 620 
259,600 
272,580 
285.560 
298,540 
811,520 
824.500 
837,480 
850,460 
863,440 
876.420 
380,400 
402, 380 
415,360 
428.340 
441, 320 
461,300 
467, 280 
480.260 
493.240 
606.220 
519,200 
632.180 
546^160 
558,140 

Pounds. 
1, 000 

2,000 
3,  OCO 
4.000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
10.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
34,000 
35.000 
86,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42.000 
43,000 

Inch. 
0. 

Initial  load. 

.0005 

.0005 

.0028 

.6167*" 

.0340 

Sheared  every  rivet  in  the  joint  in  both  plates.  The  under  cover 
dropped  to  the  floor.  Double  shear  in  plate  A  three  rivets:  single 
shear  in  plate  B  with  the  exception  of  one  rivet,  which  sheared  in  two 
planes. 

Maximum  etrets  on  fitint, 
Tenajon  on  grofls  sectionjof  plate pounds  per  square  inch..  JS,000 


Tennon  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivets do 

Shewng  on  rivets do 


68,820 
36,880 


916  TESTS    OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

TABULATION  OF  RIVETED  JOINTS  FOB  UNITED  STATES 


Ko. 

of 

test. 


Marks. 


Style  of  Joint. 


Nominal 
tbioknew 
of  plate. 


Siseaadkiiidof 
riTeta  uid  Iralaa. 


910 


on 


012 
013 


014 


015  ; 
016 


017 


018 
010 


A, 


B, 


B, 


Df 


E, 


020 


a'piteh. 


p°c£o°o°o°o°d 


so'oo 


S^ptteh. 


Q  o  o  o  o 

^O'jO  o  o 

o  o  o  o  o 


021  S, 


eoHfO 


aWpitcM. 


37.'b0 


49i:jriuk. 


i 


r.^  O        O        O 

"^  J)    o_o 

Q    O    O    Q 


r 


I 


InA, 


l-incb    Bteel  riT-< 
eta.      SI -inch 
driUfedkol< 


I      S}-inrb    nteel  riv.^ 
j     efa,      n- inch    I 
I'd  bolra. 


drilU 


a-inch  ateel  lir. 
eU  l^-ineh 
drilled  Um. 


>l-inrb  ateel  riT-<- 
eta.   li^-laeb 
drihedbolea. 


TESTS   OF   IRON,  STEEL,  AND   OTHER    MATERIALS.  917 

HAVY  DEPAJELTMENT,  BUREAU  OF  STEAM  ENGINEERING. 


Sectional  area  of 
plate. 

Tensile 
strength 
of  plate 

per 
square 

inch. 

Maximum  stress  on  Joint  per  square  inch. 

Bearing 
8ur£M;e 
of  rivets. 

Shearing 
area  of 
rivets. 

Tension 
on  gross 
section 
of  plate. 

Tension 
on  net 
section 

of  plate. 

Compres- 
sion on 
bearing 
surface 

of  rivets. 

Shearing 
on  rivets. 

SflSoi* 

Gross. 

Net. 

enoy  of 
jobit. 

S,M^. 

Sq.inchu. 

Sq.incheM. 

Pounia. 

PmauU, 

P<mnd9. 

Pounds. 

Poundt. 

Percent 

13.22 

10.12 

6.72 

12.40 

53,710 

42,860 

55,990 

84,320 

45,470 

70.8 

13.08 

10.01 

6.64 

12.46 

53,710 

40,960 

(»3,(»3e 

80.690 

43,000 

76.2 

12.41 

0.60 

6.80 

12.46 

58,710 

42,720 

M,800 

84,140 

49,540 

79.5 

12.81 

10.31  . 

8.01 

15.84 

53,710 

43,460 

54,04e 

69.560 

36,320 

80.9 

12.  e» 

10.21 

7.93 

15.34 

53,710 

40,890 

SO,iiOO 

64,630 

88,410 

75.2 

llflOl 

10.21 

7.94 

15.84 

53,710 

44,290 

ff5,OSO 

70.790 

86,640 

82.5 

14.071 

laoo 

&25 

15.96 

51,190 

35,180 

51,150 

62.560 

82,340 

08.7 

14.846 

10.07 

&23 

15.96 

51,190 

36,100 

5S»,640 

64.410 

33,210 

70.7 

14.705 

10.11 

8.27 

15.96 

51,190 

35.780 

5il,O50 

63,630 

82,970 

09.9 

14.322 

10.63 

10.15 

10.51 

51,190 

37,910 

51,080 

53,500 

27,830 

74.1 

14.438 

10.72 

10.23 

19.51 

51,190 

88,400 

51,9dO 

54,190 

28,420 

7&0 

14.256 

10.58 

• 

10.10 

19.61 

51.190 

37,950 

51,130 

53,560 

27,780 

74.1 

[The  flgnres  in  heavy-faced  type  indicate  the  manner  of  fkilnre.  j 


918  TESTS'  OF   IBONy  STEEL,  AND   OTHER   MATERIALS. 

TABULATION  OF  RIVETED  JOINTS  FOB  UNITED  STATES  NAVY 


Ko. 
of 


Kftrka. 


Stiyle  of  Joint 


Nominal 
thicknefls 
of  plate. 


_L 


Sixe  and  kind  of 
xireCs  and  holea. 


928 


924 
925 


926 


927 


6i 


G. 


H. 


Inch, 


Hi 


\ 


soUa 


i 


pi 

l^incb  iron  riv- 
ets. 1^-inob 
drillod  bolea. 


2  plates, 
l^indi  iron  riv- 
eta.     U-ineh 
lloloa. 


driUed] 


3  plate*, 
btronxt 


Mn<^ 
iX-inch  drOled 


2  plates. 

l^invn  iron  rir- 

ets,     U.incb 

drilled  boles. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
DBPABTMENT,  BUREAU  OF  STEAM  EyOlNEEBINO-Ooutmned, 


919 


plate. 

Bearing 
snrfkoe 
of  rivets. 

Shearing 
area  of 
rivets. 

Tensile 
strength 
of  plate 

per 
square 
inch. 

Maximum  stress  on  joint  per  square  inch. 

Tension 
engross 
section 
of  plate. 

Tension 

on  net 

section 

of  plate. 

Compres- 
sion on 
bearing 
sarfiice 

of  rivets. 

Shearing 
on  rivets. 

Effloi- 

Gross. 

Net 

encyof 
Joint. 

Sq.inehes. 

Sq.inehei. 

Poundt, 

Founds. 

Ptntnds. 

Poundt. 

Pounds. 

Psrc0nL 

18.781 

10.03 

16.30 

28.00 

51,100 

40,810 

111,460 

34,500 

20,000 

7a7 

18.852 

10.065 

16.88 

2a  00 

51.100 

41,740 

3'^,640 

35,800 

20,650 

81.6 

13.741 

10.00 

16w26 

2a  00 

51,100 

40,120 

M,ff80 

33,010 

10.600 

7&4 

13. 252 

10.637 

14.045 

80.41 

53.710 

42,820 

53,8«0 

40,41U 

18,660 

7a  7 

12.778 

10.154 

13.548 

30.41 

58,710 

45,300 

ff7,000 

42,720 

18,030 

84.8 

12.81 

10.186 

13.576 

80.41 

53,710 

46,070 

57,940 

43,470 

10,410 

86.8 
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TABULATIOy  OF  RIVETED  JOISTS  FOB  VSITED  STATES  SAVT 
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DEPABTMENT,  BVBEAU  OF  STEAM:  ENQINEEBING—Coniiuned. 


Seotional  area  of 
plate. 


Gtoss. 


Net. 


j.ineku.  8q,inehM. 
8.287         6w820 


a  311 


8.28 
12.36 


12.93 


IS.  98 


Bearing 
Borfaoe 
ofrivota. 


SheariiiK 
area  of 
rivets. 


Sq.ineheM.  Sq.inehe*. 

I 
&057        18.06 


6.765 
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0.04 


10.40 


10.44 


&05 
7.78 


8.08 


8.11 


18.06 
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16.84 


16.84 


16b  84 


Tensile 
strength 
of  plate 

p^r 
sqatire 
inch. 


63,710 


68,710 


68,710 


Maximom  stress  on  Joint  per  square  Inch. 


Tension 
on  gross 
section 
of  plate. 


Tension 

on  net 

section 

of  plate. 


ComproS' 
siou  on 
bearing 
surface 

of  rivets. 


PotmdM.    Pounda.    Founds.  \  Pinmdi. 
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43,260 
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49,ff90 
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Shearing 
on  rivets. 


Sffici- 
enoy  of 
joint.    ^ 


Pounds. 
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The  object  of  these  tests  was  to  ascertain  the  relative  effect  of  slow 
and  rapid  fractures  with  bars  of  the  same  metal  .bat  differing  in  their 
lengths. 

The  specimens  were  all  turned  to  1/^008  diameter,  but  in  length  they 
varied  from  the  grooved  form  up  to  8",  each  length  being  in  duplicate. 

The  differences  in  the  results,  due  to  the  dimensions  of  the  speci- 
mens, appear  more  prominent  than  those  due  to  the  speed  of  testing. 

It  was  impracticable  to  obtain  the  elastic  limit  of  the  rapidly  frac- 
tured specimens. 

Eapid  fracture  increases  the  apparent  tensile  strength  of  the  metal, 
the  greatest  difference  being  found  in  the  short  specimens,  with  a  ten- 
dency to  diminish  as  the  specimens  increase  in  length. 

The  other  properties  were  not  sensibly  affected,  some  of  the  rapidly 
fractured  bars  showing  greater  contraction  of  area  and  elongation, 
while  others  showed  lower  results  than  the  slowly  fractured  bars. 

The  appearance  of  the  fractures  were  alike  in  each  class. 

ADHESION  OF  RAILROAD  SPIKES  AND  LAO-SCREWS  IN  VASIOUS 

WOODS. 

Spikes  driven  perpendicular  to  the  grain  of  the  wood  and  drawn  oat 
parallel  to  their  length. 

In  computing  the  square  inches  of  surface  in  the  wood  no  account  ii 
taken  of  the  tapered  surfaces  at  the  points  of  the  spikes. 

For  the  lag-screws  the  cylindrical  surface  threaded  is  used,  not  in- 
cluding the  points. 
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WBOUOHT-IBON  BEIDOE-HANOERS. 

TEaxa  MADE  FOB  THE  MASSACHUSETTS  BOARD  OF  BAILBOAD  COMMIS- 

SIONEBS. 

The  two  new  bangers  were  forged  at  the  Boston  and  Providence 
Bailroad  shop,  by  direction  of  the  Massachnsetts  Board  of  Baikoad 
Oommissioners,  and  were  made  for  the  purpose  of  ascertaining  the  com- 
parative strength  of  hangers  with  concentric  and  eccentric  eyes. 

The  old  hanger  was  the  remaining  unbroken  one  from  the  wreck  of 
the  Bussey  Bridge,  Boston  and  Providence  Railroad,  which  fell  March 
14, 1887. 

Ko.  1358. 

Sectional  area  of  stem,  2".6xl".52=:3.9S  square  inches. 


Applied  loads. 

Approximate 
eluDgation 

ontside  to  out- 
side of  pin- 
holes. 

Bomarks. 

TotaL 

Per  square 
inch. 

PotmiU. 
45,000 
50,000 
60,000 
70,000 
80,000 
90.000 
100,000 
110, 000 
120.000 
130,000 
137,600 
140,000 
148,100 

100.000 

FoundM. 

Inch. 
.05 
.06- 
.07 
.08 
.10 
.12 
.145 
.17 
.22 
•  30 
.37 

Snapping  sound. 
Ultimate  strength. 
Load  at  time  of  rupture. 

85,950 

.50 
About.  75 

Fractured  hanger  at  large  end,  by  opening  along  the  weld  back  of 
the  pin. 
Length  of  fracture,  8'^ 
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No.  1359. 

Sectional  area  of  stem,  2".52x  r'.51=3.8  sqnare  inches. 
Pin  in  large  end  perpendicular  to  center  line  of  testing  madune; 
c  and  c  in  center  line  of  testing  machine. 


Approzimttto 
elongation 

outside  to  out- 
side of  pin- 
holes. 

fimoarka. 

Total 

Per  square 

Poxmdr. 

10,000 

20,000 

25,000 

30,000 

33,000 

40,000 

45,000 

60.000 

55.000 

60.000 

65,000 

70.000 

.75.000 

80,000 

85,000 

90.000 

05.000 

100.  UOO 

105,000 

110,  000 

115,000 

120.000 

12t,000 

130,000 

132,000 

78,000 

PoundM. 

Ineh€9. 
0. 
.17 
.19 
.21 
.26 
.31 
.35 
.38 
.40 
.42 
.44 
.46 
.47 
.40 
.51 
.63 
.56— 
.58 
.61 
.63 
.68 
.73 
.80 
.88 
.97 

L15 

tresses  of  testing  machine. 

Ultimate  strength. 
LoadattimeofrnptoTe. 

'""34»*74b' 

Fractured  the  hanger  at  large  end,  opening  along  the  weld  back  of 
tlie  pin.    Length  of  fracture,  about  4''. 

During  the  test  the  stem  of  the  hanger  yielded  in  the  direction  to 
receive  the  eccentric  loading  on  the  small  end;  after  the  test  the  ecoen> 
tricity  being  found  reduced  to  1^". 

A  part  of  the  apparent  elongation  of  this  hanger  was  due  to  the 
oblique  position  of  the  pin  in  the  large  eye,  which  first  bore  against  one 
buttress  and  one  corner  of  the  metal  of  the  large  eye. 


t 


H  Ex  No  t6  50. 1. 


ja^^ff? 


'i^'C 


I 


I 
11 


I 


ecceAz  "^^^cr^ 


?*^ 


Htx>l.l6  50H. 


'I  !^    W 
At90 


TESTS   OF   IRON,    STEEL,   AKD   OTHER   MATERIALS.  937 

No.  1360. 

Sectional  area  of  stem,  2'^42xr'.48=:3.58  square  inches. 
Pin  in  large  end  perpendicalar  to  datam  Une;  e  and  e  in  center  line 
of  testing  machine. 


Applied  loada. 

Approztmate 

oatsidrto  oat- 
side  of  pin. 
holes. 

Bemarks. 

ToUL 

^tX" 

Potmdff. 

6.000 

10.000 

16,000 

20,000 

25.000 

80.000 

85,000 

40,000 

4^000 

60.000 

56.000 

00,000 

66.000 

70.000 

75.000 

80.000 

86.000 

90,000 

95^000 

08.200 

100.000 

106^000 

110,000 

116«000 

119.000 

-90^000 

Ptmndf, 

Jnek, 
0. 
.04 
.06 
.08 
.10 
.12 
.10 
.20 
.24 
.28 
.31 
.84 
.87 
.40 
.42 
.45 
.48 

Craeksinslghtato. 

Snapping  soand. 

mtlmste  strongth. 
Loitd  at  time  of  raptare. 

.69- 

.82 

.68 

.78 

.79 

.83 

83.240 

'About. 


Fractnred  the  hanger  in  the  direct  side  or  standing  part  of  the  eccen- 
tric end,  Uy^  from  the  outside  of  the  pin-hole.       •  * 
Ai*ea  of  fractnred  metal,  2'^44x'^60=;=.146  sqnare  inch. 
Appearance  of  fractare:  Fibrous.  95  per  cent. ;  granular,  5  per  cent. 


STEEL  RAILS. 


TRAKSVERSE  AND  TENSION  TESTS. 


939 


J^ZTte  ^^rv?eg<y^  Cejj^  p  <g>^y^4gy^^ 


~I 


^5 


iSccxZe ,  z^tc^&fS 


iiiiliiiiliiMiiiiilmiliiiiliiiiliiiiliniLJ 
J  Jt  f^  ^ 


Ex  No  16  SO,  I. 


' '--7.% 


^       TESTS   OF  IRON,    STEEL,   AND   OTHER  MATERIALS. 

Transver^  teat 

No.  31. 

a  branded  "' * ^ ^^^ s*^" 

»1  length,  39''.90. 

iight,  71 J  poand8=64.5  poands  per  yard. 

Qgth  between  supports,  30". 

aded  at  the  middle. 
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Applied  loads. 

Defleo- 
tiona. 

Successive 
deileotioDS. 

Beflection 
Bets. 

Bcmarks. 

*      ,Ul. 

Max.  fiber 
etrain. 

mdt. 
000 

Jwhet. 

0. 

.0021 
.0053 
.0089 
.0119 
.0151 
.0182 
.0209 
.0241 
.0271 
.0302 
.0334 
.0364 
.0396 
.0432 
.0471 
.0509 
.0556 
.0604 
.0659 
.0728 
.0901 
.1335 
.2040 
.2800 
.3835 
.47 
.55 
.65 
.78 
.90 

1.04 

1.20 

1.37 

1.63 

1.91 

2.27 

2.76 

Inch. 

0. 

.0021 
.0034 
.0034 
.0030 
.0082 
.0081 
.0027 
.0032 
.0040 
.0081 
.0032 
.0030 
.0032 
.0036 
.0039 
.0038 
.0047 
.0048 
.0055 
.0067 
.0175 
.0434 
.0705 
.0760 
.0835 
.1065 
.08 
.10 
.11 
.14 
.14 
.16 
.17 
.26 
.28 
.36 
.49 

Inches. 
0. 

Tnilial  IomL 

Test  disoontinned. 

000 

000 

/           .060 

^              000 

^                 000 

.0002 

1 000 

000 

1,000 
J,  000 
»,000 
1,000 
t,000 
1,000 
-3,000 
^»     ;p^'10,000 

-^             4.000 
8,000 
8,000 
0,000 

3,000 

A.  000 
*,000 
iSLOOO 
iO  000 

.'6603' 

.0033 

.0138 

.2845 

JS  ooo 

54  ooo 
58  000 
58,000 
80.000 
62  000 
04  OOO 

08  000 
08  000 
70  900 

7*.  900 

2.60 

^ 


942  TESTS   OF  IBON,    STEEL,   AND   OTHER  MATEBUL8. 

Transverw  test 

Ko.  32. 

Section  from  same  raS  as  I^o.  31. 

This  piece  of  rail  has  a  J^^  drilled  hole  in  one  flange  of  the  base  i"  from 
the  edge. 
Length  between  sapports,  30". 
Loaded  at  the  middle. 


AppUedloodt. 

Befleo. 
tionfl. 

SnooMslTe 

DeflcAtion 

Bamark^ 

ToUl. 

Max.  fiber 
atraiii. 

PoundM. 
1,000 
2,000 
4,000 
6,000 
8,000 
10.  0()0 
12,000 
14.000 
16.000 
18.000 
20, 000 
22,000 
24.000 
26,000 
28,000 
80.000 
82,000 
84.000 
86.000 
88.000 
40,000 
42,000 
44,000 
46,000 
48.000 
60.000 
52,000 
64,000 
66.000 
68.000 

60,000 

63.000 
64,000 

66,000 
68.000 
70,000 

Ifushet. 
0. 

.0020 
.0069 
.0093 
.0125 
.0155 
.0190 
.0220 
.0250 
.0285 
.0320 
.0357 
.0397 
.0435 
.0480 
.0527 
.0579 
.0635 
.0707 
.0795 
.0905 
.1066 
.1420 
.1885 
.2345 
.8060 
.S8 
.48 
.67 
.74 

1.00 

1.07 
1.24 

1.48      • 

1.82 

8.48 

Inek. 

0. 

.0020 
.0039 
.0034 
.0032 
.0030 
.0035 
.0030 
.0030 
.0035 
.0035 
.0037 
.0040 
.0038 
.0045 
.0047 
.0052 
.0056 
.0072 
.0088 
.0110 
.0160 
.0355 
.0465 
.0460 
.0715 
.0740 
.10 
.00 
.17 

•28 

.07 
.17 

.24 
.84 
.66 

Inehs9, 
0. 

Initialload. 

Cne\M  aterted  Atontaide  of  dxiUed 
bole. 

hole. 

Fnetnre    ttftrted     •*    Inride  of 
driUedhole. 

.0003 

.0016 

.0079 

.0300 

.2215 

2.83 

Opened  longitudinal  seams  each  way  from  the  drilled  hole.    Appear- 
ance of  fractures,  fibrous  and  lamellar. 


TESTS   OF  IRON,    STEEL,    AND   OTHER  MATERIALS.  943 

Tensile  specimen  taken  from  head  of  rail  branded  <<  Scranton  Steel 
Co.  4-86.'' 
llengthofstem,  3(K^ 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Ganged  length,  SO''. 


Applied 


Totel. 


PerMnftre 
inon. 


In  gftnged  l«ii|^ 


Elongfttion. 


Set. 


Bemarka. 


Potrndf. 
1,000 

s^ooo 

10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
60,000 
65,000 
55.E00 
56,000 
66,500 
67,000 
57,600 
68.000 
58,500 
59,000 
50,600 
60,000 
60,500 
61,000 
61,600 
62.000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84^000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
96^000 
100.000 
102,000 
104,000 
lOO^OOO 
108,000 
110,000 
112,000 
112,700 
102,000 
0 


Powndt. 
1,000 
6,000 
10,000 
16,000 
20,000 
26.000 
80,000 
35,000 
40,000 
45,600 
50,000 
65.000 
55.600 
56,000 
66,600 
67,000 
67,600 
68,000 
68.600 
69,000 
50,600 
60,000 
60,500 
61,000 
61,600 
62,000 
63,000 
64,000 
63,000 
66»000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96;00O 
98,000 
100,000 
102,000 
104,000 
106^000 
108^000 
110,000 
112,000 
112,700 


0. 

.0045 
.0096 
.0146 
.0197 
.0260 
.0304 
.0355 
.0412 
.0478 
.0537 
.0612 
.0621 
.0632 
.0646 
.0666 
.0670 
.0680 
.0698 
.0718 
.0736 
.0734 
.0800 
.0850 
.1020 
.1316 
.1601 
.1760 
.20 
.21 
.22 
.24 
.27 
.30 
.88 
.87 
.42 
.47 
.62 
.67 
.63 
.68 
.74 
.80 
.88 
.96 

L03 

1.13 

1.24 

1.33 

1.48 

1.67 

1.82 

3.10 

2.66 

8.10 


8.48 


0. 


Inltuaioad. 


.0001 


.0001 
'."6007* 
'.'0620' 


B.-=28,433,000  pounds. 


BlMtio  limit. 


.0128 


Tenafle  strength. 
Load  At  time  of  rapture. 
sU.4  per  oent. 


Elongation  of  inch  sections:  ''.08,  ".08,  ".09,  ".09,  ".10,  ".09,  ".09, 
".10,  ".09,  "aO,  ".10,  ".10,  ".10,  ".II,  ".11,  ".11,  ".16,  ".13,  ".16,  ".27», 
".25»,  ".14,  ".13,  ".12,  ".11,  ".10,  ".10,  ".08,  ".09,  ".07. 

Diameter  at  fractore,  ".93.  Area,  .679  sqnare  inch.  Contraction  of 
area,  32.1  per  cent. 

Appearance  of  fracture,  fine  granular. 


944  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Tensile  specimen  taken  from  head  of  rail  branded  "'^' 

Total  length'  of  specimen,  36^^ 

Threaded  ends,  1".5  diameter. 

Length  of  stem,  32''. 

Diameter,  TMIT. 

Sectional  area,  .98  square  inch. 

Ganged  length,  3(y'. 


Sted.** 


Applied  loftdfl. 


ToUl. 


Peraqnue 
inch. 


Elongfttion.        Set. 


In  ganged  length. 


Bemarke. 


Poundi, 
WO 
4.900 
9,800 
14,700 
19, 010 
24,600 
24,990 
2B.4B0 
25,970 
28,400 
20,950 
27,440 
27.980 
28,420 
28,910 
29,400 
29,800 
80,880 
80.870 
81,360 
32,840 
83,320 
84,800 
35,280 
88,260 
87,240 
88,220 
80,200 
40,180 
41,160 
42,140 
43,120 
44,100 
45,080 
46,060 
47,040 
48.020 
49.000 
49.980 
50,960 
51,940 
42,910 
53,900 
54,880 
65,860 
56,840 
57,820 
58,800 
59.780 
60,760 
61.740 
62.720 
63,700 
64,680 

65,660 

60,000 
0 


Poundt. 
1,000 
6.000 
10.000 
15,000 
20,000 
26.000 
25,500 
26,000 
26,500 
27,000 
27.600 
28,000 
28,500 
29,000 
29.500 
30,000 
80,500 
81,000 
31,500 
32,000 
33,000 
84,000 
35,000 
86,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52.000 
63,000 
64.000 
55.000 
66^000 
67,000 
58,000 
69.000 
60,000 
61,000 
62.000 
83,000 
64.000 
85,000 
66,000 

67,000 


Inches, 
0. 


.0149 
.0209 
.0278 
.0287 
.0292 
.0302 
.0312 
.0381 
.0336 
.03U 
.0360 
.0372 


.0538 

.1055 

.1750 

.19 

.21 

.24 

.27 

.30 

.32 

.86 

.30 

.42 

.46 

.50 

.64 

.67 

.62 

.87 

.71 

.78 

.81 

.88 

.98 
LOl 
LIO 
1.18 
1.26 
1.88 
1.47 
1.58 
L72 
1.87 
2.11 
2L86 
8.83 
8.83 
8.48 
C4.56 
(4.01 


{tS  I 


6.84 


Jneh, 
0. 


.0001 


.0012 
.0030 


Initial  load. 


E=29, 032,000  ponda. 


Elaiticlimlt.^ 


Tenalle  strength. 

Load  at  time  of  mptiua. 
=19l  6  per  oent» 


Blonffation  of  inch  sectfons:  ".12,  ".12,  ".14,  ".IB,  ".!«,  ".15,  ".IT. 
".18,  ".18,  ".20,  ".22,  ".22,  ".21,  "JM,  ".21,  ".20,  ".20,  ".20,  ".Itt,  "JJS. 
".34,  ".40»,".25,  ".24,  ".23,  ".20,  ".19,  ".16,  ".13,  ".13,  ".12. 

Diameter  at  firaotare,  ".91.  Area,  .660  sqoare  ioeliM.  ContnetKm 
of  area,  33.7  per  cent. 

Appearance  of  fractore,  silky,  laminated,  5  per  oeat.  gianvlar. 


iScce^e ,  zj^c^esr 


■-"  '  I  I  I  M  I  1  I  I  M  I  ■  I  I  I  I  ■  .  .  .  I  ■  .  .  ■  I  f 


■  ■  '  "  I  I  I  I  I  i  I  I  I  IjJ 
4f  ^ 


'  No  Iff  sn.  t 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
Transverse  test 
ISTo.  29. 
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Bail  branded  "Scranton  Steel  Co.,  4-86.» 

Total  length,  39'^50. 

Weight,  77^  poands=:70.4  pounds  weight  per  yard. 

Length  between  end  sapports,  30^^ 

Loaded  at  the  iniddle. 


Applied  loflllB. 


Total. 


Powtdt. 
1,000 
2,000 
4,000 
0^000 
8,000 
10,000 
12,000 
14^000 
10^000 
18,000 
20,000 
22,000 
24,000 
28,000 
28,000 
30,000 
32,000 
34,000 
38,000 
88.000 
40,000 
42.000 
44,000 
48,000 
48,000 
50,000 
52,000 
64,000 
68,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88.000 
80.000 
02.000 
64,000 
06,000 
08,000 
100,000 

10.000 
20,000 
80,000 
40.000 
50,000 
60,000 
70,000 
80,000 
80,000 

102;  600 


Max.  fiber 
strain. 


Deflections. 


Ineh$$, 

0. 
.0025 
.0057 
.0089 
.0110 
.0148 
.0174 
.0203 
.0229 
.0250 
.0285 
.0314 
.0340 
.0360 
.0305 
.0422 
.0449 
.0487 
.0513 
.0539 
.0667 
.0589 
.0617 
.0644 
.0679 
.0705 
.0785 
.0768 
.0799 


.0897 
.0939 
.0078 
.1027 
.1075 
.1107 
.1154 
.1224 
.1852 
.1697 
.1966 
.2215 


.8302 
.3920 
.4812 
.4717 
.5172 
.6737 

.4379 
.4517 
.4664 
.4709 
.4954 
.5096 
.5249 
.5419 
.5588 


Snoceaaire 
deflections. 


Inch. 

0. 
.0025 
.0032 
.0032 
.0030 
.0029 
.0026 
.0029 
.0026 
.0030 
.0026 
.0029 
.0026 
.0029 
.  .0026 
.0027 
.0027 
.0038 
.0026 
.0026 
.0028 
.0022 
.0028 
.0027 
.0035 
.0026 
.0030 
.0033 
.0031 
.0033 
.0037 
.0028 
.0042 
.0030 
.0049 
.0048 
.0032 
.0047 
.0070 
.0128 
.0345 
.0259 
.0250 
.0427 
.0190 
.0470 
.0618 
.0302 
.0405 
.0455 
.0565 

.0139 
.0138 
.0147 
.0135 
.0155 
.0142 
.0153 
.0170 
.0170 


Deflection 
sets. 


Inch. 


.0006 


.0012 


.0016 


.0018 


.0031 


.0055 


.0108 


.0587 


.2015 


.4240 


.4267 


Kemarka. 


Initial  load. 


» Deflections  under  reduced  loads. 


H.  Ex.  16- 


-60 


946  TESTS   OF  IBON,  STEEL,  AND   OTHER   MATERIALS. 

No.  29 — Continaed. 


Applied  loads. 

DeflectioiiB. 

Snooeesive 
deflections. 

Deflection 
sets. 

Bemarks. 

1 

Total. 

Max.  fiber 
strain. 

PoundM. 
104,000 
106,000 
108,000 
110,000 
112,000 
114,000 
116,000 
118,000 
120,000 
122,000 
124,000 
126,000 
128,000 
130,000 

Inehet. 

.70 

.76 

.84 

.93 

1.01 

LIO 

1.18 

1.80 

L40 

1.51 

1.C8 

1.85 

2.04 

2.30 

Inch, 
.06 
.06 
.08 
.09 
.08 
.09 
.08 
.12 
.10 
.11 
.17 
,17 
.19 
.20 

Inches. 

1 
1 

1 

1 

• 

1 

.2.07 

Test  discontinoed. 

TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 
Transverse  test 
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No.  30. 

Piece  of  same  rail  as  No.  29. 

This  piece  of  rail  has  a  ^"  drilled  hole  in  the  base ;  center  of  hole  |" 
from  one  edge.    The  hole  is  placed  opposite  the  middle  bearing. 
Length  between  end  supports,  30^^ 
Loaded  at  the  middle. 


Applied  loftdf. 


ToiaL 


Pounds, 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

18,000 

18;  000 

20,000 
22,000 
24,000 
26.000 
28,000 
80,000 
82,000 
84,000 
86,000 
88.000 
40.000 
42,000 
44.000 
46.000 
48.000 
50.000 
52.000 
54^000 
56,000 
58,000 
60,000 
62,000 
64.000 
66.000 
68.000 
70.000 
72,000 
74.000 
76.000 
78.000 
80.000 
82,000 
84.000 
86,000 
88,000 
00,000 
82,000 
84,000 
86.000 
88,000 

100,000 
100,200 


Max.  fiber 
Btraiii. 


DoflecUoDB. 


Ineh, 

0. 

.0018 
.0063 
.0083 
.0115 
.0142 
.0160 
.0188 
.0228 
.0266 
.0286 
.03(i8 
.0338 
.0368 
.0385 
.0423 
.0450 
.0478 
.0508 
.0536 
.0563 
.0503 
.0620 
.0648 
.0678 
.0708 
.0742 
.0773 
.0806 
.0842 
.0878 
.0018 
.0056 
.1008 
.1058 
.1153 
.1220 
.1318 
.1458 
.1646 
.1858 
.2108 
.2388 
.2776 
.8210 
.3730 
.41 
.45 
.51 
.07 

.63 


SacceiwiTo    Deflection 
deflectioDB.       eetM. 


Inch. 
0. 

.0018 

.0035 

.0030 

.0032 

.0027 

.0018 

.0038 

.0031 

.0027 

.0030 

.0023 

.0028 

.0030 

.0027 

.0028 

.0027 

.0028 

.0030 

.0028 

.0027 

.0030 

.0027 

.0028 

.0030 

.0030 

.0034 

.0031 

.0033 

.0036 

.0036 

.0040 

.0038 

.0052 

.0050 

.0095 

.0067 

.0088 

.0140 

.0188 

.0212 

.0840 

.0180 

.0387 

.0435 

.0620 

.0370 

.04 

.06 

.06 

.06 


Inch. 
0. 


.0004 


.0006 


.0010 


.0014 


.0028 


.0050 


.0181 


.0733 


.2410 


Semarka. 


C  racks  developed  at  ineide  of  the 
driUed  bole. 

Ultimate  Btrengtb. 


Fractared  suddenly.  Appearance,  granular,  radiating  from  thedrilied 
hole  in  the  base. 

The  fracture  extended  through  the  base  and  web  and  into  the  head 
of  the  rail. 
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TESTS  OF  iBONj  STEEL,  AND   OTHER  MATERIALS. 


STEEL  TIBB  IDSTAL. 

Two  sections  of  new  steel  locomotive  tires  of  the  Midvale  Steel  Gom- 
pany  mannfactnie,  one  of  3  inches  and  one  of  4  inches,  were  furniAed 
by  Mr.  J.  N.  Lander,  of  the  Old  Colony  Bailroad  Company,  Boston, 
Mass.,  for  comparative  tests  of  the  metal. 

From  these  sections  the  hardness  of  the  metal  was  ascertained  at  the 
surface  of  the  tread,  at  the  ends,  and  at  the  inside  surfaces  of  each. 

Four  tangential  tensile  specimens  were  taken  from  each  and  are 
marked  with  the  number  representing  the  thickness  of  the  tire  and  dis- 
tinguishing letters,  O  and  M,  to  indicate  the  location  of  the  »pecimai 
in  the  section.  Specimens  O  were  taken  out  next  the  surfEice  of  the 
tread,  and  specimens  M  at  the  middle  of  the  thickness  of  the  metal. 

Specific  gravity  determinations  were  made  with  samples  cat  from  the 
metal  at  the  ends  of  the  tensile  specimens. 

Sketch  of  tire  section^  shotring  location  of  hardness  cuts. 


a 0 


jtt ^ 


No. 

Location. 

Hardness. 

3-inch  tire. 

4-inch  Ur«i 

9 

10 

End  of  section 

2&W 

26.73 
25.88 

27.32 
2&17 
25.73 

18.70 
23LS0 

27.10 
26.87 

2a  «8 
28.17 
a&04 

29.23 
30.91 
27.05 

19.81 
19.81 

25.13 
24.83 

do 

do 

End  of  section - 

.do 

do 

Tread 

do 

Inside  sarfkce 

do 

TESTd  OF.  lilOK,  8T£!£L,  AND   OTHER  MAtEBlALS. 
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No.  1304. 


Marks,  3''  O. 

Diameter,  ''.505. 

Sectional  area.  .20  square  inch. 

Oaaged  lengtn,  3''. 


Applied  loads. 


Tutol. 


PerMuare 
incn. 


Elongation. 


In  ganged  length. 


Set. 


BcmazlLB. 


Pounds. 

200 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10.200 

10,400 

10,600 

10,600 

11.000 

11,200 

11.400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

18,600 

14.000 

14.400 

14,800 

16,200 

15,600 

16.000 

16,400 

16,800 

17,200 

17.600 

18,000 

18,400 

18,800 

19,200 

19,600 

20.000 

20.400 

20,800 

21,200 

21,600 

22,000 

22,400 

22,800 

23,200 

23,600 

24^000 

24,230 

24,000 

0. 


Pound*. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
60,000 
51,000 
52,000 
5.3,000 
54,000 
55,000 
56,000 
57.000 
58,000 
50,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70.000 
72.000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
.  88,000 
90.000 
92,000 
94.000 
96,000 
98,000 
100,000 
102.000 
104,000 
106,000 
108,000 
110,000 
112,000 
114.000 
116.000 
118,000 
120,000 
121, 150 


Inch. 

0. 

.0004 
.0009 
.0014 
.0019 
.0024 
.0029 
.0035 
.0041 
.0047 
.0052 
.0054 
.0057 
.0059 
.0061 
.0064 
.0070 
.0076 
.00K7 
.0007 
.0108 
.0132 
.0160 
.0185 
.0216 
.0245 
.0273 
.0306 
.0340 
.0373 
.0411 
.0448 
.0485 
.0525 
.0565 
.0610 
.0655 
.0701 
.0756 
.0805 
.0867 
.09 
.095 
.10 
.105 
.115 
.125 
.135 
.16 
.18 
.22 
.29 


iTieh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


Elastic  limit. 


.81 


Tensile  strength. 
Load  at  time  of  nxptare. 
=  10.8  per  cent. 


Elongation  of  inch  sections,  'Ml*,  ".12,  ".08. 

Diameter  at  fracture,  ".47.  Area,  .1736  square  inch.  Contraction, 
13.2  per  cent. 

Fractured  ".65  from  neck.  Appearance,  granular,  radiating  from  a 
point  in  the  circumference. 

Specific  gravity,  7.8481. 


950  TESTS  OP  IROSy   STEEL,  AHD  OTHER  MATE&IAUS. 

No.  1305. 

Diameter,  ''J50o. 

Sectioiial  area,  J20  square  inch. 

Gaoged  length,  a". 


Insnc«dla«tli. 

_*. 

TotaL 

^iSr* 

206 
1,000 

xooo 

8,000 
4,000 
iCO06 

o;6oo 

7.000 
8,606 
ICOOO 
1^000 
1^200 
10^400 
1^606 
10.800* 
11,000 
11,200 
11,400 
11,600 
11,800 
1!^000 
1!^446 
12;  806 
13;  200 
13,000 
14,000 
14,400 
14,800 
11,206 
15,600 
UOOO 
16,400 
16.806 
17,260 
17,000 

u;ooo 

18^400 
18^806 
li^200 

u;600 

20^000 
20,400 
20,800 

as 

22.800 
23,200 
23,600 
24.000 
24,160 
23,800 

1.000 
5.606 
16.000 
15^606 
24.000 
-      26^000 
80.606 
«000 
46.000 
49^606 
501 000 
51,000 

so;  000 

2:606 
54,606 
56,000 
so;  606 
57.000 
58;  606 
601000 
60;  000 
C^OOO 
64.600 
68,000 
68.006 
70,000 
72;  000 
74.606 
76,000 
78,000 
80^000 
88,000 
84,000 
80.000 
88.606 
90.000 
92,000 
94,000 
96,000 
98;  000 
100.000 
102;  006 
104,000 

loo;  000 

108,000 
110,000 
112.000 
114,000 
116,000 
118,000 
120,000 
120.800 

ImdL 
Ol 
.0004 

l0014 

.6620 

.6625 

.6090 

.6035 

.6041 

.0047 

.0054 

.0066 

.0057 

.0061 

.6064 

.0069 

.0077 

.0086 

.0096 

.0107 

.0122 

.0146 

.0175 

.0004 

.0235 

.0205 

.6296 

.0336 

.0960 

.6397 

.0432 

.0400 

.0611 

.0668 

.CS07 

.0640 

.0600 

.0735 

.6785 

.0840 

.0900 

.0963 

.1038 

.U15 

.1202 

.1303 

.14 

.15 

.17 

.20 

.25 

.31 

ImdL 
Ol 

6. 
0. 
Ol 
Ol 
Ol 
6. 
6l 
6l 

iBltUlMd. 

Ebatie  limit 



I 

I 

Towfle  strangtlL 

Load  mt  tune  of  luptnrB. 

» 10.7  per  oent. 

# 

0 

.82 

Elongation  of  inch  sections,  ".09,  ".14*,  ".09. 

Diameter  at  fracture,  ".47.  Area,  .17^  square  inch.  GontractioD, 
13.2  per  cent. 

Fractured  VM  from  neck.  Appearance,  granular,  radiating  irom  a 
dull  spot  in  the  cireumference. 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 
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No.  1306. 
Marks,  3"  M. 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3''. 


Applied  loAds. 


Total* 


PeTMoare 
inon. 


In  ganged  longtii. 


Elongation 


Set. 


Bemarka. 


Poundt. 
200 
1,000 
2,000 
8,000 
4,000 

^ooo 

0,000 
7,000 
8,000 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10^200 
10, 4M 
10,6m 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
1^200 
15,600 
16,000 
10,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
19,600 
20,000 
20,400 
20,800 
21,200 
21,600 
22,000 
22,400 
22,800 
23,200 
23,600 
23,840 
23,400 
0 


Pounds, 

1,000 

5,000 

10,000 

15.000 

20,000 

25,000 

80,000 

85,000 

40,000 

45,000 

46,000 

47,000 

48,000 

40,000 

50,000 

51,000 

52,000 

53,000 

54,000 

55,000 

56,000 

57,000 

58,000 

50,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80  000 

82,000 

81,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

103.000 

110, 000 

112, 000 

114,000 

116,000 

118,000 

110,200 


Inch, 
0. 

.0003 

.0009 

.0015 

.0020 

.0026 

.0031 

.0036 

.0041 

.0017 

.0048 

.0049 

.0051 

.0053 

.0056 

.0059 

.0062 

.0068 

.0074 

.0081 

.0090 

.0100 

.0111 

.0121 

.0133 

.0160 

.0187 

.0216 

.0245 

.0275 

.0308 

.0344 

.0378 

.0415 

.0455 

.0486 

.0530 

.0582 

.0615 

.0660 

.0707 

.0758 

.0817 

.0875 

.0036 

.1005 

.1080 

.1165 

.1258 

.135 

.145 

.17 

.19 

.24 


Jneh. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


Initial  load. 


ElasUc  limit 


.30 


Tensile  strongtii. 

Load  at  time  of  rnptaro. 

=10  per  cent. 


Elongation  of  inch  sections :  ".07,  'M4*,  ''.09. 

Diameter  of  fracture,  ''.47.  Area,  .1735  square  inch.  Contraction, 
13.2  per  cent. 

Fractured  1".15  from  neck.  Appearance,  granular,  radiating  from  a 
dull  spot  at  the  circumference. 

Specific  gravity,  7.8408. 
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TESTS   OF   IKON,    STEEL,    AND   OTHER  MATEKIALS. 


No.  1307. 
Marks,  S"  M. 
Diameter,  ",505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3'\ 


AppUed  loads. 

In  ganged  length. 

Semarka. 

Total 

Pereaoare 
inch. 

Elongation. 

Set. 

Pounds. 

200 

1,000 

2,000 

3.006 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

9.200 

9,400 

9,600 

9.800 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17, 200 

17,600 

18.000 

18,400 

18,800 

19.200 

19.600 

20.000 

20.400 

20,800 

21,200 

21.6U0 

22,000 

22,400 

22.800 

23,200 

23,600 

24,000 

24,020 

0 

pounds. 

1,000 

5.000 

10.000 

15,000 

20,000 

25,000 

30.000 

35,000 

40,000 

45.000 

46,000 

47,000 

48,000 

49.000 

50,000 

51,000 

52,000 

53,000 

54,000 

55.000 

56,000 

57,000 

58,000 

59,000 

60,000 

62,000 

6»,000 

66.000 

68.000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84.000 

86.0C0 

88,000 

90,000 

92,000 

94,000 

96.000 

98.000 

100,000 

102.000 

104,000 

106,000 

108,000 

110,  IHW 

112,000 

114.000 

116,000 

118,000 

120,000 

120,100 

0 

Tneh, 

0. 

.0005 
.0010 
.0015 
.0020 
.0025 
.0030 
.0035 
.0040 
.0046 
.0047 
.0048 
.0050 
.0051 
.0054 
.0057 
.0062 
.0066 
.0072 
.0081 
.0087 
.0096- 
.0106 
.0120 
.0136 
.0162 
.0187 
.0215 
.0242 
.0272 
.0307 
.0340 
.0384 
.0402 
.0445 
.0487 
.0530 
.0580 
.0607 
.0644 
.0695 
.0745 
.0792 
.0845 
.0905 
.0967 
.1047 
.1115 
.1205 
.13 
.14 
.15 
.17 
.19 
.25 
.28 
.26 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Tnttial  load. 
Elastic  limit. 

Tensile  strength. 
=  8.7  per  cent. 

Elongation  of  inch  section : 
Diameter  at  fractnre,  ".48. 
9.5  per  cent. 
Fractured  ''.95  from  neck.    Appearance,  grannlar. 


".07,  ."09,  'M0». 
Area,  .ISl  square 


inch.    Cantraetion, 


TESTS  OP  IKON,    STEEL,   AND  OTHEE   MATERIALS. 

No.  1308. 
Marks,  4f'  O. 
Diameter,  ".SOS- 
Sectional  area,  .20  square  inch. 
Gauged  length,  Z". 
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Applied  loads. 


TotaL 


Persqiuae 
inon. 


In  gMLged  length. 


Elongation. 


Set 


Povmff. 
200 
1.000 
2,000 
3,000 
4.000 
5,000 
0,000 
7.000 
8,000 
0.000 
10.000 
10,200 
10.400 
10,600 
10,800 
11.000 
11.200 
11.400 
ll.OOO 
11.800 
12.000 
12.400 
12.800 
13.200 
13,600 
14,000 
14.400 
14.800 
15.200 
15,600 
16^000 
16,400 
10,800 
17.200 
17,600 
18.000 
IS.  400 
18,800 
10.200 
19.600 
20.000 
20.400 
20.800 
21,200 
21,000 
22,000 
22.400 
22,800 
23,200 
83.000 
24.000 
24.400 
24,800 
24,090 
0 


Pcundt, 

1,000 

5.000 

10,000 

15.000 

20.000 

25,000 

30.000 

35.000 

40.000 

45.000 

50.000 

51,000 

52.000 

63,000 

54,000 

55,000 

56,000 

67.000 

58^000 

50.000 

00,000 

62,000 

64,000 

68,000 

68,000 

70.000 

72,000 

74,000 

76,000 

78.000 

80,000 

82,000 

84,000 

86,000 

88,000 

90.000 

92.000 

94.000 

96.000 

98^000 

100.000 

102,000 

104.000 

106.000 

108,000 

110.000 

112,000 

114,000 

116,000 

118,000 

120,000 

122.000 

124,000 

124.950 

0 


Jncik. 
0. 
.0004 

.0009 
.0014 
.0019 
.0024 
.0029 
.0034 
.0040 
.0045 
.0053 
.0054 
.0055 
.00S7 
.0068 
.0050 
.0062 
.0065 
.0069 
.0073 
.0078 
.0090 
.0111 
.0134 
.0163 
.0192 
.0223 
.0261 
.0281 
.0311 
.0342 
.0380 
.0415 
.0452 
.0401 
.0527 
.0670 
.0615 
.0660 
.0707 
.0756 
.0811 


.1072 

.1165 

.1252 

.1868 

.15 

.16 

.18 

.22 

.30 

.29 


JimA. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 


Initial  loail. 


Elaaticlimit 


Teodilo  strcn<:^h. 
=9. 7  per  cent. 


Elongation  of  inch  sections ; 
Diameter  at  fractnre,  '^48. 
9.5  x>er  cent. 
Fractured  r'.30  from  neck. 
Specific  gravity,  7.8376. 


''.08,  'a2«,  ".00. 
Area,  .181  square 


inch.    Oon traction, 


Appearance,  granular. 
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Ko.  1309. 
Marks,  4'' O. 
Diameter,  ^605. 
Sectional  area,  .20  sqaare  inch. 
Ganged  length  8''. 


Applied  loads. 


TotaL 


Persoaara 
incn. 


In  ganged  length. 


Elongation, 


Set. 


Pounds. 
200 

tooo 

2,000 
3,000 
4,000 
6,000 
0^000 
7,000 
8,000 
0,000 
10,000 
10.200 
10,400 
10,600 
10,800 
11.000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
18,600 
14,000 
14,400 
14,800 
IS.  200 
IS.  000 
16^000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
10.600 
20.000 
20.400 
20,800 
21,200 
21,600 
22.000 
22,400 
22,800 
23.200 
23,600 
24,000 
24,270 
0 


Poundt. 

1,000 

5^000 

10.000 

15,000 

90.000 

25,000 

80,000 

85.000 

40,000 

AOOO 

50,000 

51.000 

52,000 

53,000 

54,000 

55,000 

56,000 

57.000 

58,000 

58,000 

60,000 

62,000 

•4,000 

66,000 

68.000 

70,000 

72.000 

74,000 

76.000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94.000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

116,000 

118,000 

120,000 

121.850 

0 


JndL 

0. 

.0004 
.0009 
.0014 
.0019 
.0025 
.0030 
.0035 
.0040 
.0015 
.0051 
.0052 
.0064 
.0057 
.0060 
.0066 
.0070 
.0075 
.0061 
.0093 
.0103 
.0130 
.0156 
.0184 
.0211 
.0245 
.0277 
.0306 
.0340 
.0375 
.0411 
.0445 
.0486 
.0525 
.0564 
.0612 
.0660 
.0709 
.0752 
.0802 
.0864 
.0020 
.1000 
.1076 
.1150 
.1250 
.1355 
.146 
.166 
.18 
.21 
.28 
.29 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.0002 


Initial 


Elaetlclimlt 


Tensile  stranglh. 
=9l  7  per  cent 


Elongation  of  inch  sections  ^'.09,  ".lO*  'MO. 

Diameter  at  fracture,  ''.48.  Area,  .181  square  inch.  Contraction, 
9.5  per  cent. 

Fractured  1".30  from  neck.  Appearance,  grannlar;  dull  spot  at  the 
circumference. 


TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  1310. 

Marks,  4''  M. 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  8''. 
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AppUod  loads. 


Total 


Per  square 


In  gauged  length. 


Elongation. 


Set. 


Remarks. 


Poundt. 

aoo 

1,000 

2,000 

8,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

9,200 

9,400 

9.600 

9,800 

10,000 

10,200 

10,400 

10,000 

10.800 

11,000 

11,200 

11.400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15.600 

16.000 

16,400 

16,800 

17,200 

17,000 

18,000 

18.400 

18.800 

10,200 

19,000 

20,000 

20.400 

20,800 

21,200 

21,600 

22,000 

22,400 

22,800 

23,200 

23,600 

23,880 

0 


Powndt. 
1,000 
6,000 
10,000 
15.000 
20,000 
25.000 
80,000 
85,000 
40.000 
45,000 
46,000 
47,000 
48.000 
40,000 
60,000 
51,000 
52.000 
53,000 
54.000 
55,000 
56,000 
57,900 
58,000 
59,000 
60,000 
62,000 
64,000 
.  66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92.000 
94,000 
96,000 
98.000 
100.000 
102,000 
104,000 
106.000 
108,000 
110,000 
112,000 
114,000 
116,000 
118,000 
119.400 
0 


Inch, 

0. 

.0008 
.0008 
.0013 
.0018 
.0024 
.0029 
.0034 
.0040 
.0047 
.0049 
.0051 
.0058 
.0056 
.0050 
.0062 
.0065 
.0070 
.0076 
.C081 
.0091 
.0101 
.0111 
.0120 
.0132 
.0100 
.0187 
.0213 
.0345 
.0275 
.0307 
.0341 
.0375 
.0410 
.0450 
.0490 
.0530 
.0575 
.0615 
.0660 
.0711 
.0753 
.0803 
.0855 
.0917 
.0985 
.1060 
.1140 
.1235 
.1340 
.1465 
.17 
.185 
.21 
.26 
.26 


Inek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


Tensile  streogth. 
=  8.7  per  cent. 


Elongation  of  inch  sections:  ".09*,  ''.09»,  ''.08. 
Diameter  at  fracture,  ''.48.  Area,  .181  square  inch.   Contraction,  0.5 
percent 
Fractnred  1".10  from  neck.    Appearance,  grannlar. 
Speciflj  gravity,  7.8416, 
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No.  1311. 


Marks,  4'' M. 

Diameter,  ^'.505. 

Sectional  area,  .20  sqaare  inch. 

Gaaged  length,  Z". 


Applied  kMdi. 

In  gaased  length. 

TotaL 

PeraovAre 

KlnngatJon 

Set 

Bemnks. 

Poundt. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

0^000 

7,000 

8,000 

9,000 

9,200 

9.400 

9,000 

9,800 

10,000 

10,200 

10.400 

10.600 

10.800 

11.000 

11,200 

11.400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14.000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17.600 

18,000 

18.400 

18,800 

19,200 

19,600 

20,000 

20,400 

20,800 

21.200 

21,600 

22,000 

22,400 

22^800 

23,200 

23,600 

24.000 

0 

Pounda. 
1,000 

slooo 

10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40,000 
45,000 

47,000 

48,000 

49.000 

50.000 

51.000 

52.000 

53,000 

64.000 

55,000 

56,000 

57,000 

56.000 

50.000 

60.000 

62.000 

64.000 

06,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94.000 

96.000 

96.000 

100.000 

102,000 

104.000 

106,000 

108,000 

110,000 

112.000 

114.000 

116,000 

118,000 

120.000 

0 

Inch. 

0. 

.0004 
.0009 

.0014 

.0019 

.0025 

.0029 

.0035 

.0040 

.0046 

.0047 

.0049 

.0060 

.0051 

.0053 

.0068 

.0062 

.0066 

.0071 

.0077 

.0062 

.0093 

.0102 

.0109 

.0121 

.0150 

.0175 

.0204 

.0230 

.0260 

.0294 

.0330 

.0361 

.0307 

.0435 

.0481 

.0523 

.0560 

.0603 

.0645 

.0686 

.0731 

.0783 

.0835 

.0900 

.0080 

.1040 

.1120 

.1200 

.1315 

.1428 

.16 

.18 

.20 

.27 

.27 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inituilloed. 

ElMtie  limit. 

• 

TensOe  strength. 
=9  per  cent. 

Elongation  of  inch  sections :  ."07,  /a2*,  /'OS. 

Diameter  at  fracture,  ."48.  Area^  .181  sqaare  inch.  CoDtraction, 
9.6  per  cent. 

Fractored  l."56  from  neck.  Appearance,  granular ;  dall  snot  at  cir- 
cnmference.  "^ 
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STEEL  TIBE  EEOM  BAILBOAD  CAB  WHEEL. 

Specimen  taken  from  the  flange  of  a  33-inch  steel-tired  wheel,  cast- 
iron  body. 
Wheel  made  by  the  Washburn  Car  Wheel  Company,  Hartford,  Conn. 
Wheel  put  in  use  February,  1876. 

RECORD  OF  WBEEL, 

Bun  94,723  miles,  then  turned,  after  which  it  was  run  120,312  miles, 
making  a  total  of  215,035  miles. 

Wheel  was  then  taken  out  of  service,  but  was  not  considered  unserv- 
iceable at  the  time. 

Form  of  specimen. 


^ 


Sectional  area  of  stem,  .25  square  inch. 

Elastic  limit,  8,250  pounds  =  33,000  pounds  per  square  inch. 

Tensile  strength,  19,420  pounds  =  77,680  pounds  per  square  inch. 

Elongation  in  3  inches  ",11  =  5.6  per  cent. 

Diameter  at  fracture,  '^55.  Area,  .238  square  inch.  Contraction  of 
area,  5.0  per  cent. 

Fractured  1^M2  from  neck.    Appearance,  granular. 

Elongation  of  inch  sections:  ".06,  ".06*,  ".05. 

Jost  before  the  maximum  load  was  reached  a  crack  '/.06  deep  opened 
in  the  stem  1".2  from  the  place  of  final  rupture.  A  longitudinal  seam 
extended  from  the  crack  1"  along  the  stem. 

KRUPP  8TEEL. 

Specimens  from  a  bar  representing  metal  used  by  Boston  and  Provi- 
dence Bailroad  for  crank  pins. 

Sketch  showing  location  of  specimens  in  the  bar. 
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Form  of  specimens. 


A. 


S^'and3'! 


Niuii- 
bar  of 

test 

Haxks. 

Sectional 
area. 

Elastic  limit 

«3?SSS:» 

Diameter. 

TotaL 

Per 
square 
inch. 

TotaL 

Per 
square 

Inches. 

Per  oat 

1368 
1860 
1370 

IL 
9L 
8R 

Inch. 
.664 
.664 
.564 

Sq.inck. 
.25 
.25 
.25 

Pounds. 

10,280 
9,080 
0,520 

Pounds. 
41,120 
89.020 
38,080 

Pounds. 
23,160 
22,400 
22,250 

Pounds. 
02,640 
80.060 
80.000 

.49 
.SO 

.80 

1&3 

1&6 
UlO 

Nam- 

berof 

test. 

ATM  At  ft»0tlll«. 

Contrac- 
tion of 
area. 

Appearance  of  firactare. 

Slmijeatioa  of 
inchsectNOs. 

biameter. 

Area. 

1868 
1360 

1370 

.40 
.47 

.48 

8q,  inth, 
.180 
.174 

.181 

Sqinchu. 
24.6 
80.6 

27.6 

Qrannlar,  40  per  cent.;   silky,  60  per 

cent. 
Granalar,  60  per  cent.;  dull  silky.  40 

percent. 

".13,«.2S\«13 
'M6/'.27».".13 

".17*.  ".13 

*  Indicates  ftaotured  section. 


CA8T-IB0V  COLVMHS. 

Material  contributed  by  Mr.  W.  E.  Parker,  saperintendent  Pacific 
Mills,  Laurence,  Mass. 

Tested  at  the  request  of  Prof.  G.  Lauza,  Massachnsetts  Institate  of 
Technology,  Boston,  Mass. 

These  were  old  colnmns,  which  had  been  removed  from  the  Pacific 
Mills  daring  repairs  and  alterations. 

The  length  of  time  they  were  in  use  and  the  loads  snstained  are  not 
known,  bat  from  the  manner  of  failure  and  the  more  or  less  spongy 
metal  found  along  their  lengths  it  is  inferred  that  defective  metal  suf- 
ficiently explains  the  low  crushing  strength  of  some  of  the  oolumns. 

Columns  tested  in  an  horizontal  position. 


^TTo.  ^^0 


f  ♦-^;2i^+i 


^-y^ 
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TESTS   OF   IRON,    STEEL,    ANB   OTHER   MATERIALS. 

Ko.990. 

Weight,  715  pounds. 

Sectional  area,  minimam  (at  A),  13.19  square  inches. 

Gauged  length,  IW. 
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Applied  loads. 

In  ganged  length. 

Bemarka. 

TotiO. 

Persqaaxe 
inch. 

Comprea* 
aion. 

Set 

Poundt, 

10,000 

20,000 

80.000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

180,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

500,000 

512,600 

Pound: 

Inch, 

0. 

.0045 
.0092 
.0141 
.0189 
.0238 
.0288 
.0340 
.0391 
.0444 
.0407 
.0550 
.0605 
.0660 
.0717 
.0775 
.0832 
.0890 
.0950 
.1010 

Inch, 
0. 

Initial  load. 

Snapping  aonnd. 
Ultimate  atrengtb. 

.0015 
.0019 
.0033 
.0028 
.0032 
.0038 
.0042 

.0053 

.0066 

-*•••• 

.0085 

.0102 

.0122 

38.860 

Failed  by  opening  cracks  at  A  and  deflecting  downward  between  the 
middle  of  the  length  of  the  column  and  upper  end,  A. 
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No.  991. 
Weight,  733  pounds. 

Sectional  area,  minimam  (at  A),  12.27  square  inches. 
Gauged  lengtli,  100". 


AppUed  loads. 

In  ganged  length. 

1 

TotaL 

Peraqaare 
inch. 

Comprea- 
aion. 

Set 

Bemarka. 

Pounds. 

10,000 

20.000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130.000 

140,000 

150.000 

160,000 

170.000 

180,000 

190,000 

200,000 

210,000 

220.000 

230,000 

240.000 

250,000 

260.000 

270.000 

280,000 

290.000 

800,000 

522,000 

631,900 

Potmds. 

Inch. 

0. 

.0039 
.0078 
.0113 
.0152 
.0198 
.0236 
.0278 
.0322 
.0365 
.0412 
.0456 
.0503 
.0550 
.0596 
.0641 
.0692 
.0740 
.0788 
.0838 
.0884 
.0035 
.0965 
.1032 
.1084 
.1136 
.1188 
.1240 
.1293 
.1347 

r- 

.0002 

.0005 

..0008 

InitUI  Ipad. 



Snapping  nonnd. 
Ultimato  airength. 

.0013 

.0020 

.0028 

.0038 

.0548 

.*6o6o"" 

.0073 

.0084 

.0008 

.0115 

."oiii" 

.0155 

""liiTl" 

43,350 

Failed  by  opening  cracks  at  Aiaud  deflecting  npward  near  the  middle* 
The  resistance  slowly  fell  as  the  deflection  increased  after  passing 

the  maximum  load. 
Test  'discontinued  when  the  pressure  fell  i»  510,000  pounds.    The 

permanent  deflection  was  now  r'.70  near  the  middle  of  its  length. 


<7ro.  ^s^j. 


\CotS 


t£22_ 


h4JPo 


atfrtSL 
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sSnSO       3/77 


H  Ex  No  16  50, 1. 


TESTS   OF   IBONy    STEEL,    AND    OTHER  MATEBIALS. 

No.  992. 
Weight,  639  pounds. 

Sectional  area,  minlmam  (at  B),  12.08  square  inches. 
Gauged  length,  IW. 
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AppUed  liMda. 

In  ganged  length. 

Ttomarka. 

ToW. 

Persqxuae 
InoL 

Compret- 
■km. 

Set 

Potmdi, 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

70,000 

80.000 

00,000 

10U.OOO 

U0,000 

120,000 

130,000 

140.  OOO 

150,000 

160,000 

170,000 

180.000 

190,000 

200,000 

210,000 

220,000 

230.000 

240,000 

250,000 

260,000 

270,  UOO 

280,000 

990,000 

800,000 

404,700 

Pottiult. 

InOL 
0. 

.0046 
.0088 
.0132 
.0178 
.0226 
.0273 

«    .0320 
.0367 
.0415 
.0464 
.0515 
.0565 
.0615 
.0662 
.0720 
.0778 
.0825 
.0879 
.0932 
.0988 
.1048 
.1098 
.1150 
.1207 
.1263 
.1320 
.1876 
.1484 
.1488 

Inek. 
0. 
.0004 

.0007 
.0011 

InitlallMid. 

intimate  strength. 

! 

.0019 

.0026 

.0085 

.0048 

.0066 

•■•• 

.0067 

.0080 

.0097 

.0118 

.0182 

^    .0168 

.0177 

""i8,'ioo'" 

.0205 

Failed  by  opening  cracks  at  A,  and  deflecting  upwards  at  the  middle. 
Load  fell  to  380,000  pounds,  when  test  was  discontinued,  the  perma- 
nent deflection  being  r'.8» 

H.  Bx.  16 61 
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No.  993. 
Weight,  474  poands. 

Sectional  area  (miDimam),  11.75  square  inobes. 
Gauged  length,  100". 


In  guisod  length. 

Bamarka. 

TotBL 

^•IX" 

ComprM- 
•ion. 

fiak 

P^imcb. 

6^000 

10.000 

16,000 

90,000 

26,000 

80.000 

88,000 

40.000 

60.000 

00.000 

70.000 

80.000 

90.000 

100,000 

110.000 

120.000 

180.000 

140,000 

160.000 

160,000 

170,000 

180.000 

190,000 

900,000 

210.000 

220,000 

816,400 

Potmdi. 

JfMft. 

0. 

.0019 
.0088 
.0052 
.0080 
.0108 
.0127 
.0164 
.0209 
.0208 
.0819 
.0875 
.0482 
.0180 
.0649 
.0612 
.0669 
.0780 
.0792 
.0860 
.0920 
.0988 
.1064 
.U28 
.1900 
.1980 

Jiuft. 

a 

.0008 
.0009 

.0009 
.0009 
.0000 

AlittilkMld. 

a 

•••■•••••••> 

.0005 

.0010 

.0029 

.0028 

.0010 

UHtmalaalnBglh.                                            | 

.0066 

.0074 

.0101 

.0188 

•■•••■•••••• 

90^  8M 

Failed  by  triple  flezurei 


yro.s.9j 
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1 
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i^ 
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j^rh.s^^ 


'HtftS' 


s 

I 


♦  f^rfSMf^ 


*-«k>A- 


.§ 

^ 


^ 


H  e>  No  16  SO.  I 


TESTS  OF  ntOK,   STEEL,   AND  OTHEB  KATEEIALS. 

No.  994. 
Weight,  439  pounds. 

Beotional  area  (minimtim),  11.89  square  inches. 
Ganged  length,  10<y'. 
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In  ganced  length. 

^ 

ToteL 

Per 
aqoAre 

""ST- 

Set. 

Horisontia. 

YertloeL 

^ooo 

10.000 

16,000 

20,000 

26.000 

80,000 

8^000 

40,000 

60,000 

00,000 

70,000 

80,000 

80,000 

100.000 

110,000 

120,000 

130.010 

140,000 

150,000 

100.000 

170.000 

180.000 

liN>.000 

200,000 

210.000 

220.000 

230.000 

240,000 

250,000 

200,000 

861.100 

Poundf. 

Inch. 

0. 

.0014 
.0033 
.0053 
.0079 
.0103 
.0128 
.0150 
.0205 
.0268 
.0312 
.0366 
.0420 
.0477 
.0538 
.0580 
.0648 
.0708 
.0768 
.0830 
.0884 
.0055 
.1028 
.1000 
.1168 
.1229 
.1307 
.1388 
.1470 
.1560 

Inch. 

0. 

0. 

—  .0001 

—  .0001 

—  .0001 

—  .0001 

.'ooio* 

.'6oi8' 

Inch, 

a 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
a 
a 
0. 
0. 
a 
0. 
0. 
0. 
0. 
0. 
a 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

0. 

0. 
.01 
.01 
.02 
.01 
.02 
.02 
.08 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 

Initial  load. 
Deflection  lete. 

0                   6 

.0018 
.0624' 

.0035 

.0049 

...... 



.0066 

.0080 

.0112 

.0148 



.0186 

.0248 

80,870 

Failed  by  triple  flexure. 

Out  apart  4^  feet  from  upper  end  at  the  point  of  maximum  deflection 
and  found  spongy  metal  on  the  ooncave  side  of  the  post. 


964  TESTS   OF  IRON,   STEEL,    AND   OTHEB  MATEBIAL8. 

No.  905. 

Weight,  431  pounds. 

Sectional  area  (minimam),  11.80  square  inches. 

Ganged  length,  IW. 


IngngedtengttL 

DiOMtiBiMai  middle. 

BMDArkS. 

TotoL 

Por 

OomprM- 

llOIL 

Set 

HoElMiitaL 

Yertlaa. 

PoiNMlf. 

6^000 

10,000 

18.000 

20.000 

80,000 

80,000 

86,000 

40,000 

60,000 

00,000 

70,000 

80.000 

90,000 

100,000 

110,000 

120,000 

180,000 

140.000 

160,000 

160,000 

170.000 

180.000 

100.000 

200,000 

210,000 

220,000 

230,000 

240.000 

250,000* 

200,000 

882,000 

p^ttiidt. 

0. 

JfMft. 

0. 

.001$ 
.0080 
.0008 
.0086 
.0110 
.0186 
.0100 
.JD208 
.0260 
.0318 
.0386 
.0420 
.0478 
.0538 
.0586 
.06U 
.0700 
.0768 
.0620 
.0882 
.0046 
.1012 
.1076 
.1148 
.1213 
.1288 
.1306 
.    .1445 
.1628 

JndL 

a 

.0001 
.0008 

.0008 
.0004 
.0004 

JfMlL 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 
0. 
0. 
0. 
0. 

a 
a 

—  02 

—  02 

—  03 

—  08 

—  03 

—  04 

Intk. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
-01 

—  01 

—  01 
-02 

—  02 

—  08 
-03 

—  OS 

—  04 

—  04 

—  04 

—  05 

—  00 

—  00 
-07 

InltialkMd. 
DoflMtionaeta. 

.0004 

.0007 

.0012 

.0018 

.0028 

0.                t. 
0. 

0.                      OL 

0.                 Ol 
0.                    OL 
0.                   t. 
«l                   0. 

0.           -/».« 
--".01        —  .oa 

UltimAtB  atmicUi. 

.0008 

.0068 

.0071 

.0008 

.0120 

.0160 

29^880 

.02U 

Failed  by  triple  flexare,  the  deflection  at  the  middle  following  the 
same  direction  the  post  took  in  the  early  part  of  the  test. 
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TESTS   OF  IBONy   STEEL,   AND   OTHER  IfATEBLiLS. 

No.  996. 
Weight,  598  ponnds. 

Sectional  area  (miQimain),  8.94  sqaare  ioohes. 
Gauged  length,  100^^ 
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Applied  loads. 

In  K»aged  loDgtli. 

Bemirta. 

TotaL 

PerMrajffe 

OomprM- 
■ton. 

Set. 

10,000* 

20,000 

30.000 

40,000 

50,000 

00,000 

70,000 

80.000 

9(>,no0 

lUO.OOO 

110.000 

120.000 

180,000 

140,000 

160,000 

100,000 

170.000 

180.000 

190,000 

200.000 

210,000 

220,000 

230.000 

240,000 

250.000 

200,000 

270,000 

280.000 

290,000 

800,000 

810.000 

820.000 

830,000 

840,000 

560,000 

Inch. 

•  0026 
.0071 
.0108 
.0145 
.0184 
.0222 
.0208 
.0800 
.0340 
.0384 
.0422 
.0168 
.0M5 
.0648 
.0500 
.0032 
.0075 
.0719 
.0764 
.0«J7 
.0852 
.0897 
.0948 
.0990 
.1036 
.1086 
.1138 
.1186 
.1233 
.1285 
.1338 
.1392 
.1444 

Inek. 

0. 

9. 

.0002 
.0008 
.0004 
.0006 

InttUdkMd. 

* 
Ultliiuito  ttzengfh. 

.0008 

.0018 

.0015 

.0021 

.'oom" 

.0086 

.0048 

.0062 

."ooii"* 

.0076 

.0090 

.OUO 

.0181 

.0156 

68.810 

Failed  by  triple  flezare.    Spongy  metal  on  concave  stdCi  4  feet  7 
inches  from  npper  end  of  the  post. 


966  TESTS  QF  IBON,   STEEL,   AND  OTflEB  MATEBIAL8. 

So.  901. 

Weight,  240  pounds. 

Sectional  area  (minimom),  6.19  square  inoheSi 

Gkraged  length,  IW. 


Applied  loAda. 

In  ganged  length. 

Defleetkmeat  middle. 

— ' 

Told. 

Per 

•qnare 
tiiota. 

Compree. 
lion. 

8ei. 

HoriioiiteL 

VertlML 

fib  000 

10,000 

16,000 

20,000 

86.000 

80,000 

85,000 

40,000 

46.000 

60.000 

66.000 

00.000 

06.000 

70,000 

80.000 

90,000 

100,000 

110,000 

120.000 

180,000 

140.000 

150,000 

100,000 

164.000 

166,000 

166,800 

166,000 
164,600 

fib'ooo 

PlMMldf. 

IndL 
0. 

.0080 
.0072 
.0U6 
.0160 
.02u0 
.0266 
.0802 
.0861 
.0401 
.0462 
.0604 
.0656 
.0610 
.0718 
.0628 
.09U 
.1066 
.1188 
.1824 
.1472 

JfMft. 

Ol 

*«« 

.0006 

IndL 
Ol 

0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

0. 
Ol 

a 

0. 
Ol 
Ol 

-  .08 
-.04 

-  .06 

-  .08 
-.11 
-.16 
-.22 

-  .88 

-  .62 
-.60 
-.68 

-  .80 

-  .86 

-  .36 

0. 

.01 
.01 
.01 
.01 
.01 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
0. 

-  .01 

-  .02 

-  .03 

-  .04 

-  .06 

-  .08 

-  .13 

-  .22 

-  .30 

-  .87 

-  .42 

-  .60 

-  .63 

-  .24 

InltlfllloAd. 
Defleetton  eeOi. 

0.             0. 
0.             Ol 
0.             t. 

a           «. 

OL             0. 

OL             Ol 

Ol             0. 

0.             OL 
Ol             Ol 

0.             Ol 

0.             Ol 

_«».04      -•.Ol 

Ultimete  strengO. 

.0010 

.0010 

.0028 

.0040 

•  0064 
.0070 

.0106 

.0164 

.0230 

•••• 

"a^ia' 

••••••■•«. 



•••••••as. 

.— 

Failed  by  triple  flexoie. 
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TESTS  OF  IBONy   STEEL,    Ain>  OTHER  MATERIALS. 


967 


ITO.  998. 

Weight,  240  pounds. 

Sectional  area  (minimiun),  6.27  square  inohes. 

Ganged  length,  10(K^ 


Appltodkiida. 

iBfEftUCOdlMCflis. 

Bfloiirlu. 

ToUL 

P«f 

■qnne 

CompiM. 
luni. 

8^ 

HmiMmtaL 

Yertioia. 

5.000 
10,000 
16.000 
90^000 
25,000 

86^000 

40,000 

46^000 

50,000 

65,000 

00,000 

05^000 

70,000 

75,000 

80,000 

90,000 

10O.00O 

110,000 

120,000 

180,000 

140,000 

14^000 

150,000 

156,000 

168,000  ' 

168^010 

157,600 

167,000 

^000 

FvmOa. 

Ol 

.0040 
.0088 
.0187 
.0189 
.0949 
.0294 
.0840 
.0408 
.0458 
.0516 
.0672 
.0632 
.0602 
.0753 
.0815 
.0944 
.1088 
.1225 
.1884 

iMft. 

Ol 

.0009 
.0004 
.0090 

/ndk. 
0. 
0. 
Ol 
0. 
0. 
0. 

—  .01 

—  .01 
-.01 
-.01 

—  .02 

—  .02 

—  .08 
-.03 

—  .08 

—  .04 

—  .04 

—  .05 

—  .00 
-.07 

—  .10 

—  .14 

—  .17 

—  .21 

—  .97 

—  .88 

—  .40 

—  .60 

—  .61 
-.99 

JiMlUg. 

0. 
0. 
0. 
0. 

—  .01 

—  .01 

—  .02 

—  .09 

—  .08 

—  .04 

—  .04 

—  .06 

—  .06 

—  .07 

—  .08 

—  .08 

—  .11 

—  .14 

—  .17 

—  .22 
-.30 
-.89 

—  .40 

—  .51 

—  .08 

—  .98 
-1.00 

—1.12 
—1.17 

—  .46 

Initial  load. 
Befleotiini  Mta. 

..••.«•■•■ 

.0018 

0.             0. 
0.             0. 
0.              0. 
0.              0. 
0.              0. 
0.              0. 
0.           -/'.02 
— ''.02       —".04 

.0019 

.0090 

.0087 

.0060 

.0006 

.0168 

28;  900 

Failed  by  triple  flexure. 


968  TESTS   OF  IBON,   STEEL,    AND   OTHER  HATESIALS. 

ira999. 
Weight,  242  pooBds. 

Sectional  area  (minimnm),  5.50  square  inches. 
Ganged  length,  100"'. 


IngragedlflBgUL 

1 

1 

% 

TOteL 

Pflr 

CoBpras- 

Set 

Tr^f4— >*^ 

YortlML 

6^000 
10,000 
15^000 
10.000 
18^000 
88.000 
85^  000 
40^000 
45^000 
M^OOO 
0^800 
5^800 
S800 

mooo 

78^  000 
•0,000 
80^800 
180,000 
110^000 

imooo 

130,000 
140^000 
130,000 
100,000 
170,000 
175,000 
180,000 
183,000 
183,000 

183.800 

188,800 

8^000 

JO—ft. 

Imtk. 

Ol 

.0037 
.0074 
.•U6 
.•US 
.0198 
.007 
.•STt 
.•813 

1^458 
.8000 

.0648 

.*07S5 

'.0880 
.1088 
.1181 
.IM 

Imtk. 

Ol 

.0008 
.0008 
.0004 

Jw*. 
0. 
0. 
0. 

a 

OL 

0. 
0. 
0. 
0. 
0. 
0. 
Ol 

OL 
0. 
Ol 
0. 
0. 
Ol 
0. 
•. 
0. 

OL 

Ol 

a 

—  .08 

—  .07 

—  .U 
-.15 
-.10 
-.» 

-.81 

—  .88 

-.18 

0. 
0. 

a 

0. 

Ol 
0. 
Ol 
0. 
0. 
0. 
Ol 
Ol 

a 

Ol 

Ol 

0. 

0. 

Ol 

0. 
.02 
.08 
.04 
.06 
.08 
.18 
.18 
.88 
.85 
.40 
.50 

.00 
.70 
.17 

TnHMtei.                             1 

0         • 

.0008 

.0014 

.0010 

.•on 

.•088 

.0048 

.'ooS*' 

.0106 

.•144 

•••• 

80»868 

Failed  l^  triple  fleznre. 
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TESTS  OF   IBON,    STEEL,    AND   OTHEB  MATERIALS. 

No.  1000. 
Weight,  271  pounds. 

Sectional  area  (minimum),  10.92  sqaare  inches. 
Ganged  length,  50^^ 
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Applied  loAds. 

IngpiicedlaDgfh. 

Defleotiim  at  middle. 

Bemarkk 

Total. 

Per 
■qoace 
Inob. 

Gompree- 
•ton. 

Set 

HiniKnitia. 

YertioaL 

P&undi. 

6^000 
10,000 
20,000 
80,000 
40,000 
60,000 
00,000 
70,000 
80,000 
90,000 
100,000 
120,000 
140,000 
160,000 
180,000 
200,000 
220,000 
240.000 
260.000 
2^0.000 
800,000 
820,000 
830,  000 
8:J6,000 
840,000 
843.000 
850,000 
850,000 
840.000 
848,000 
347.000 
6,000 

Pmmd$, 

Jneh, 

Ol 

.0011 
.0041 
.0073 
.0106 
.0141 
.0172 
.0207 
.0242 
.0276 
.0312 
.0386 
.0463 
.0544 
.0628 
.0730 
.0816 
.0920 
.1033 

JmdL 
0. 
—  .0001 
.0000 
.0001 
.0008 
.0006 
.0007 

JnOi. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 
Ol 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 
0. 

—  .02 

—  .06 

—  .08 

—  .10 
-.16 

—  .22 
-.28 

—  .41 

—  .46 

—  .47 

—  .86 

dinon» 
Ol 
0. 
Ol 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.08 
.06 
.10 
.12 
.16 
.20 
.88 
.40 
.66 
.00 
.63 
.46 

Initial  load. 
Ultimate  amngth. 

.0012 

.0010 

.0038 

.0070 

.0121 

.0206 

82,180 

Failed  by  triple  flexnre. 

VATURAL  STOVES. , 

THS  MODULI  OF  ELASTICITY  AND  TBANSVEB8E  8TBBNQTH  OF  SAND- 
STONES  AND  GBANITE. 

Material  furnished  by  Messrs.  Norcross  Brothers,  Boston,  Mass. 

The  moduli  of  elasticity  were  obtained  from  compression  loads,  after 
which  the  stones  were  placed  on  supports  18  inches  apart  and  broken 
by  transverse  loads  applied  at  the  middle. 

The  computed  values  of  the  moduli  of  elasticity  are  stated  for  ascend- 
ing and  descending  compression  loads,  based  on  the  elasticity  of  the 
material  after  it  had  previously  been  subjected  to  compression  stresses. 
This  was  done  to  obtain  readings  independent  of  the  permanent  sets 
which  accompanied  the  first  application  of  stresses. 

The  modulus  of  elasticity  was  found  to  vary,  its  value  gradually  in- 
creasing with  the  ascending  loads  and  diminishing  with  the  descending 
loads. 

Other  tests  have  been  made  with  natural  stones  in  which  the  modulus 
was  nearly  uniform  under  different  loads. 

The  approximate  ages,  from  the  quarry,  of  these  sandstones  when 
tested  were,  Worcester,  one  year;  Eibbe,  six  years,  and  Ohio,  three 
years.    The  Worcester  granite  had  been  quarried  about  two  years. 


970 


TESTS   OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  1291. 
Oampressian  test, 

WOBCBSTES  QUABBY  SAKDST0H8. 

Length,  2(y'.03. 

Sectional  area,  4'' x  5^^99=23.96  square  inches. 
Weight,  37^  poand8=:135.6  poands  per  cabic  foot 
Gauged  length,  9''.97. 


Compres- 
sion. 

SaooessiTe 

Compns- 

skm. 

Sot 

— . 

ToftiL 

^isr" 

Ptoundff. 

2,896 

»;900 

23,960 

47,920 

47,920 

71,880 

71,880 

95,840 

95,840 

119,800 

119.800 

23,960 

471920 

71,880 

96.840 

119.800 

95.840 

71.880 

47,920 

23,960 

148,760 

167,726 

119,800 

119,800 

191,680 

191,680 

23,960 

47,990 

71,880 

95,840 

119,800 

143,760 

167,720 

191,680 

167.720 

143,760 

119,800 

95,840 

71,880 

47.920 

23,060 

2,896 

Pomdt, 

100 

.    1,009 

•     1,000 

^000 

2,000 

9,000 

8,000 

Sooo 

4,000 
5;000 
6,000 
1,000 
^009 
8,000 
4,000 
5,000 
4  000 
8,000 
2,000 
1,000 
6,000 
7,000 
5,000 
6,000 
8.000 
8,000 
1.000 
2,000 
3.000 
4,000 
5,000 
6.000 
7,000 
8.000 
7.000 
6^000 
5,000 
4,000 
8,000 
2,000 
1.000 
100 

0. 
.0069 

.0070 
.0116 
.0U7 
.0150 
.0160 
.0181 
.0182 
.0212 
.0218 
.0077 
.0118 
.0152 
.0188 
.0218 
.0181 
.0158 
.0127 
.0088 
.0245 
.0276 
.0215 
.0216 
.0306 
.0310 
.0072 
.0118 
.0152 
.0187 
.0219 
.0*250 
.0280 
.0310 
.0285 
.  0258 
.0?30 
.0201 
.0168 
.0127 

Ineh, 
0. 
.0069 

.0001 
.0046 
.0001 
.0038 

0. 
.0082 

0. 

.0080 
.0001 
.0041 
.0041 
.0034 
.0031 

.0026 
.0029 
.0031 
.0044 
.0162 
.0031 
.0061 
.0001 
.0091 
.0002 
.0038 
.0041 
.0039 
.0036 
.0032 
.0031 
.0030 
.0030 
.0025 

Inch, 
0. 
.0028 
.0025 
.0036 
.0088 
.6082 
.0034 
.0064 
.0038 
.0084 
.0036 
............ 

Initial  load. 

£=2,861,800. 
£=2,431.700. 
£=2,556,400. 
£=2.848,600. 
£=3,115,600. 
£=3,216.100. 
£=3,323.300. 
£=3,323.3001 
£=3,988.000. 
£=3,692,600. 
E=3,r^,700. 
£=3,437.900. 
£=3.021.200. 
£=2,431.700. 
£=2.318.600. 
£=1.631,200. 

.0066 
.0067 
.0034 

.0034 
.0034 

.0027 
.0028 
.0029 
.0033 
.0011 

.00«4    1          .0043 
.0035    '          .0049 

t 

1 

' 

Small  piece  (^  ounce  weight)  flaked  off  ooe  edge  near  middle  of  stone. 
Test  discontinued. 

No.  1292. 
Compression  test 

SAKDSTOmB. 

Length,  W.QS. 

Sectional  area,  4''x  6^^=24  square  inches. 
Weight,  35^  pound8sl27.4  i>ound6  per  cubic  foot. 
Gauged  length,  9''.98. 


A^pUed,.^         ,^__ 

SaooesslTo 
oomprss-          Set. 
sion. 

.-. 

Totid. 

Per  soasre ;      ""^ 

2,400 
24.000 
48,000 
72.000 
85,000 

PvmndM.    ,      IndL 
100    .       6l 
1.000              .0228 
2,000             .0347 
3.000    ,          .0464 
3,540    1 

IndL             IndL 

0.                     0. 
.9228              .0092 
.0119              .0108 
.0117              .0135 

Initial  load. 

£=    9^930. 
£=1.108,900. 
Ultimate  atrength. 

TESTS   OF  IBON,    STEEL,    AND   OTHEB  MATERIALS. 

No.  1293. 
Oampressian  test. 

KIBBB  QUASBT  8ANDST0NB. 

Length,  20".03. 

Sectional  area,  3^^.99  x6^'.03=:24  sqaare  inches. 
Weight,  39^  poQnd8=:141  pounds  per  cable  foot 
Ganged  length,  9'^98. 
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AppUed  loads. 


ToteL 


Pounds, 

2,400 

24.000 

24.000 

72.000 

72,000 

-     90.000 

90.000 

120,000 

120,000 

24,000 

48.000 

72,000 

90,000 

120,000 

90,000 

72,000 

48,000 

24,000 

144,000 

144.000 

108,000 

108,000 

192,000 

192.000 

24.000 

48,000 

72,000 

90,000 

120,000 

144,000 

108,000 

192,000 

108,000 

144,000 

120.000 

90.000 

72,000 

48,000 

24,000 

120,000 

144,000 

120,000 

144,000 

120,000 

120,000 

120,000 

24,000 

48,000 

72,000 

90,000 

120,000 

144,000 

108,000 

192,000 

108,000 

144,000 

120,000 

98,000 

72,000 

48,000 

24,000 

2,400 


Per  sqaare 
inob. 


Pofandi. 
100 
1,000 
1,000 
8,000 
2,000 
3,000 
3,000 
4,000 
4,000 
5,000 
6,000 
1,000 
2,000 
3,000 
4,000 
6,000 
4,000 
3,000 
2,000 
1,000 
0,000 
0.000 
7,000 
7,000 
8,000 

.  8,000 
1,000 
2,000 
3,000 
4,000 
5,000 
0,000 
7,000 
8,000 
7,000 
6.000 
5,000 
4,000 
8,000 
2,000 
1,000 
5,000 
6,000 
5,000 
6,000 
5,000 
6^000 

5,000 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
7,000 
0,000 
6^000 
4,000 
8,000 
2,000 
1,000 
100 


Compree- 


0. 

.0068 
.0082 
.0189 
.0189 
.0179 
.0178 
.0216 
.0217 
.0251 
.0252 
.0097 
.0141 
.0179 
.0217 
.0251 
.0220 
.0192 
.0156 
.0112 
.0087 
.0288 


.0105 
.0161 
.0191 
.0220 
.02!)9 
.0203 
.0326 
.0304 
.0387 
.0304 
.0277 
.0246 
.0210 
.0174 
.0125 
.0262 
.0295 
.0267 
.0295 
.0269 
.0267 


SnooeMive 
oompres* 


IndL 
0. 
.0088 

—  .0001 
.0067 

0. 
.0040 

—  .0001 
.0038 
.0001 
.0084 
.0001 
.0049 
.OOU 
.0038 
.0038 
.0084 
.0031 
.0028 
.0030 
.0044 
.0175 
.0001 
.0036 

—  .  0001 
.0036 
.0004 
.0051 
.0046 
.0040 
.0035 
.0033 
.0034 


.0027 
.0088 
.0027 
.0031 
.0036 
.0086 
.0049 
.0137 
.0033 
.0028 
.0028 
.0026 
—  .0002 


Set 


IndL 

0. 

.0027 
.0029 


.0046 
.0048 


.0048 


.0061 


.0082 
.0054 


.0056 


Initial  loud. 


Stone  remained  under  load  fifteen  hoars. 


.0109 
.0154 
.0194 
.0229 
.0264 
.0294 
.0681 
.0364 
.0884 
.0807 
.0278 
.0248 
.0218 
.0176 
.0127 
.0056 


.0001 
.0052 
.0045 
.0040 
.0035 
.0085 
^0030 
.0037 
.0038 
.0030 
.0027 
.0029 
.0030 
.0085 
.0087 
.0049 
.0072 


.0057 


E-1. 727,800. 
E;^  2,  217,800. 
E=2,  [96,000. 
E-  ,B5I,400. 
E:-2,  851,40a 


,I£26,70a 
,J»7,800. 

:;.  1^24,200. 

;i,;t20,700. 

:i,  F^soo. 

i<l41,400. 

:L5,:^700. 

:L.y51.400. 
E-J,t«7,800. 
B-x  4410,600. 
E= 1. 1:47,500. 


Test  discontinned. 


972  TESTS   OF  IRON,  STEEL,  AND   OTHEB  MAT£BIAL8. 

No.  1294. 
0ompre89ian  teat. 

OHIO  SAITDSTONB. 

Length,  1V'.9S. 

Sectional  area,  4'^00  x  6'^05=24.2  square  inches. 
Weight,  37^  pounds^  133.9  poands  per  cnbic  foot 
Ganged  length,  9".9S. 


Cqmpiw- 

SaooMsire 
eomptm- 

Set 

ifc,^,^^^ 

TOteL 

^•ffir* 

aion. 

I^tmdM. 

Unmdi, 

Iiuh. 

Inek. 

ImOL 

2.490 

100 

0. 

0. 

0. 

Initial  load. 

M^M 

1,000 

.0121 

.0121 

.0041 

H200 

1.000 

.0127 

.0006 

.0046 

4^400 

2,000 

.0105 

.0068 

.0062 

48,400 

^000 

.0106 

Ol 

.0058 

72,000 

8,000 

.0258 

.0058 

.0061 

72,000 

8,000 

.0253 

0. 

.0064 

00,800 

4,000 

.0300 

.0056 

.0071 

08,800 

4,000 

.0308 

a 

.0074 

24,200 

1,000 

.0151 

.0077 

B=l,106.000. 
Bsl,720^700. 

48^400 

2,000 

.0200 

.0058 

'.'.'.'.v....'.'.. 

'    72.000 

8,000 

.0268 

.0054 

Bal,848,100. 
B=2,086,7WL 
B»S607.SOOl 
Bs^  080;  708. 

Bs    886^880. 

00,800 

4,000 

.0312 

.0040 

^    72.000 
48,400 

8,000 

£ooo 

•  0275 

.0037 

.0?26 

.0018 

K200 

1,000 

.0172 

.0054 

^420 

100 

.0076 

.0086 

-121,000 

kz 

.0364 

.0288 

.ooS" 

121,000 

.0367 

.0008 

.0066 

145,200 

0^000 

.0420 

.0053 

.0000 

146,200 

0,000 

.0428 

.0008 

.0088 

188^400 

7,000   . 

.0518 

.0000 

.0108 

TFest  disQontinaed. 

Oraoks  started  at  ends  near  the  comers. 


TEBTS   01*  IRON,    STEEL,    AND   OTHEB  MATERIALS. 

No.  1296. 

Oampreasian  test 

OBANITB,  WORCBSTSB  QUABBT. 

Length,  20/'06. 

Sectional  area,  4''.09x  6^^07=524.83  sqaare  inches. 
Weight,  46f  ponnd8=:  155.9  pounds  per  cubic  foot. 
Gauged  length,  9^^.86. 
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Compns- 
■ion. 

SacoestiTe 
compret- 

8«i 

Bflmarks. 

TOtaL 

Peraqxure 
Inch. 

Blon 

Pound*. 

Poundt. 

JfUh. 

Inch. 

IndL 

2.483 

100 

0. 

0. 

0. 

InitliahMid 

24,830 

1.000 

.0037 

.0087 

.0007 

24,880 

1,000 

.0037 

0. 

.0007 

49.660 

'    2.000 

.0066 

.0029 

.0010 

40.660 

2,000 

.0066 

0. 

.0007 

74.490 

8.000 

.0088 

.0022 

.0013 

09,320 

4,000 

.0110 

.0022 

.0015 

124.160 

6.000 

.0128 

.0018 

.0016 

24,880 
40,660 
74.490 

1,000 
2,000 
8,000 

.0045 

.0020 

.0025 

.0090 
?0110 

.0020 

99,320 

4.000 

.0020 

1214,150 
60,320 

6,000 
4,000 
8^000 
2^000 

.0130 

.0020 

.0114 

.0016 

74,490 
49,660 
24,830 

.0097 

.0017 

.0080 

.0017 

1,000 

.0046 

.'ooii"" 

148,980 

6,000 

.0144 

!0098 

.0016 

173,810 

7.000 

.0161 

.0017 

.0016 

198,040 

8,000 

.0176 

.0016 

.0017 

223,470 

9^000 

.0194 

.0018 

.0010 

198,640 

8.000 
8.000 

.0178 

.0016 

108,640 

.0170 

.0001 

.'ooio' 

>Aft6r  remainiiig  onda 
s    bonr. 

r  loud  one 

248,300 

10,000 

.0206 

.0027 

.0019 

24.880 

1,000 

Sooo 

.0051 

.0032 

E=2,778,100. 
E=3,994,000. 
E=4, 030, 000. 

49,660 

.0076 

.0025 

74,490 

8,000 

.0090 

.0020 

99,320 

4,000 

.0114 

.0018 

E=5  447  780 

121,160 

6^000 
6,000 

.0131 

.0017 

E=5, 800!  000. 
B=7, 584, 600. 

148.080 

.0144 

.0613 

173  810 

7,000 

.0163 

.0010 

E=5, 189,  500. 

198,640 

8,000 

.0177 

.0014 

E=7,042,800. 

223,470 

9,000 

.0102 

.0015 

E=6,57a,.S00. 
E=r7, 04'.',  800. 
E=8,  m-A,  600. 

248.300 
223,470 

10,000 
9,000 

.0206 
.0106 

.0014 
.0011 

108, 640 

8.000 

.0181 

.0014 

E=7, 042.  800. 
E=7, 584,  600. 

173,810 

7,000 

.0168 

.0018 

148,980 
124,150 

6,000 

.0155 

.0018 

E=7, 684,  600. 
E=6. 573, 300. 

6,000 

.0140 

.0015 

99,320 

4,000 

.0124 

.0016 

E=6, 162, 500. 
E=5, 447, 780. 
E=5, 447. 780. 

74,490 

8,000 

.0106 

.0018 

40,660 

2.000 

.0088 

.0018 

2<830 

1,000 

.0068 

.0025 

E=8, 944, 000. 

a,  488 

100 

.0020 

.0043 

B=2.063,700. 

Test  discontinued. 
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TESTS  OF  IBOM,  STEEL,  AND   OTHER  MATKRTATA 


Transtene  tuti. 


Bnds  supported  IS''  apart 
Loaded  at  the  middle. 


No.  of 


Hame  of  itomeb 


Bra«dtJL 


Depth. 


mtlmtfa  rtfgik. 


TtotaL 


mpTBRKt  ■ 


88 
84 
88 

86 


Qiuny. 

SoaditoDO,  Xlbbe  qnany.  • . .  . 

BADdatooeipbio 

Grmite,  woroMter  qoftrry... 


4.00 
8.W 
4.00 
4.00 


8.90 
&0S 
&06 
0.07 


3.420 
5,885 
2,845 
7,180 


1,095 

8» 
1,8M 


O  fill 

Formula  for  transverse  tests,  rectangular  sections,  -^=0^ 


BESISTAHOB  OF  BAVDED  SHELL  DEAWV  THBOUOH  TEB  BOSS 
OF  3.2-nrCH  EIFLED  GUV. 


8helL 

BxteriordlMBetorofdidl InchM..    3.18 

Bxterior  diameter  of  oopper  bond do....  XSOi 

Length  of  oopper  bood do SO 

Xioogth  of  copper  band  ezolntiTe  of  ohamfer .« •••.•• do 40 

3J2'inok  rifle  ITo.  1. 

Diameter  of  bore • Isehea..  IlI 

Diameter  bottom  of  groovea •• do 8^1 

Width  of  sroovea do....  0.8 

Width  of  lands do....  0.U88 

NTnmberofgTooTea do....  M 

Length  of  rifling do...  TLfi 

Twist  of  rifling,  1  tun  in  80  callbera. 

Area  of  base  of  shell  inclading  band,  8.55  square  inches.  Shearing 
area  of  copper  band  (''.06+'U188+".06)  x  ''.50  x  24=2.626  squareinches. 

The  fixtures  employed  consisted  of  a  rod  tapped  into  the  point  of  the 
shell ;  the  opposite  end  of  the  rod  connected  with  the  piston  of  an 
hydraulic  cylinder,  the  latter  to  allow  the  shell  to  follow  the  twist  of  the 
rifling. 

A  total  load  of  55,200  pounds  was  applied  to  the  fixture,  which  was 
secured  to  the  shell. 

At  this  load  the  wronght-iron  bar  which  was  tapped  into  point  of 
shell  fractured,  and  the  test  was  discoutiuued. 

The  shell  entered  the  rifling  a  total  distance  of  ''.29  measured  to  the 
end  of  the  chamfer  of  the  lands,  or  'M4  of  the  band  entered  to  the  fall 
depth  of  the  lands. 

New  fixtures  were  now  provided  for  drawing  the  shell,  employing  a 
larger  rod,  which  passed  through  the  shell  and  had  a  nut  over  the  end. 
At  the  other  end  of  this  rod  was  provided  a  nut  with  coarse  pitch  (in- 
clination of  thread  1  in  10),  which  allowed  the  rod  and  shell  to  torn, 
while  the  latter  followed  the  twist  of  the  rifling  of  the  gun. 

New  shell  employed. 

Bore  of  gun  well  greased. 


5* 


1           ' 

1         1 

1          1 

I  ^  I 

TESTS   OF  IROK,  STEEL,  AND   OTHER   MATERIALS 
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BeaiaUmoe. 

Distanoe 
BbeU 

Time. 

Bemwkt. 

tnyeled. 

AotoaL 

Sednoed. 

FiAtf^AM, 

JneJUt. 

Jk.  m. 

Ilk 

6,000 

0. 

8  42 

0 

Initial  load. 

20.000 

.06 

42| 

k 

80,000 

.00 

48 

1 

40,000 

.18 

44 

2 

50.000 

.10 

i4 

^ 

60.000 

.82 

4? 

r 

00,800 

iiioh  on  baae  of  shell  uid  band,    and  23, 150 

copper  band. 

28,000 

.70 

46 

4 

10,200 

1.00 

47 

5 

13.700 

4.00 

48 

6 

13,600 

6.00 

40 

7 

12.900 
12.700 

6.00 
7.00 

tiS 

^ 

11,900 

aoo 

60 

8 

12,000 
13,000 

0.00 
10.00 

s^ 

^ 

11,200 

18.26 

4    5 

28 

After  14|minatea  rest. 

The  resistance  of  the  shell  gradaally  decreased  to  9,000  pounds  when 
it  reached  the  mnzzle  of  the  gun. 

Small  pieces  of  the  copper  bind  ''.2  diameter  by  ''.04  thick  were 
sheared  off  by  the  lands,  and  remained  behind  in  the  gun.  The  band 
filled  the  grooves  and  the  fixtures  gave  the  shell  freedom  to  turn  and 
follow  the  rifling. 

The  shell  was  fitted  with  a  new  copper  band  and  again  forced  through 
the  bore  of  the  gun,  employing  the  same  fixtures  as  in  the  preceding 
experiment. 

Bore  of  gun  not  greased. 


Beaiatenoe. 

Diatonce 

ahell 
traveled. 

Time. 

Bemarka. 

Aotnal. 

Bedaced. 

FwLndt. 
5,000 
20,000 
30.000 
40, 000 
63,700 

21,600 
17,000 
16,200 
14,500 
13, 100 
18,100 
13,000 

a 

.06 
.00 
.14 
.86 

1.00 
2.00 
8.00 
4.00 
6.00 
6.00 
7.00 

h.  m. 

1108 

11 

}? 

13 
184 

m. 
0 

8 

\ 

Initial  loftd. 

Maximam  Te8iatanoe=7,450  Doonda  per  aonare 
inch  on  baae   of  ahell  and   band,  and   24,260 
ponnda  per  aqnare  inch  ahearinff  reaiatanoe  of 
copper  band. 

The  movement  of  the  shell  was  continued  at  the  rate  of  about  5 
inches  per  minute  for  the  remainder  of  the  test,  with  the  exception 
of  intermissions  of  five  minutes  each^  when  new  strokes  of  the  testing 
machine  piston  were  obtained.  This  rest  temporarily  increased  the 
resistance  of  the  shell  in  the  gun  about  2,000  pounds. 

The  resistance  from  the  load  last  recorded  in  the  table  gradually  de- 
creased to  about  9,000  pounds  at  the  close  of  the  test;  the  absence  of 
tbe  grease  which  was  in  the  gun  when  the  shell  was  first  forced  through 
not  materially  changing  the  resistance. 

Small  pieces  of  copper  were  sheared  from  the  baud  by  the  lands  of 
the  gun,  as  noted  in  the  prior  test. 


976 


TESTS   OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 
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III! 
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I 
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3** 


^1 
11 


4i 

I 
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<s§J 


I 


m 


5 
3 


Mi 


H5^ 
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'S'  if  il'  if  n 

eof  at* 

8  X  X  X  n 

■§fO  ooei 


sss  aia 
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II 
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TESTS   OF  IBON,  STEEL,  AKD   OTHEB   HATEBIALB. 
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980  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

TENSILE  TE8T8  OF  SPECIMENS  OF  WROUGHT  IRON  FROM  WATERTOWY 

ARSENAL. 

No- 1123. 
Length,  35".85, 

Sectional  area,  3''.32xl''.47=4",88  square  inches. 
Elastic  limit,  110,500  ponuds=22,640  poands  per  sqaare  inch* 
Tensile  strength,  206,700  ponnds=42,360  poands  per  square  inch. 
Elongation  in  8  inches,  2'^82=35.2  per  cent. 

Area  at  fracture,  2'^25x'^91=:2.05  sqaare  inches.    GontfactioB,  58 
per  cent. 
Elongation  of  inch  sections:  1'',  ".66,  ''.27,  ''.20,  ".20,  'M8,  ".20,  ".22. 
Appearance  of  fracture,  fibrous. 

No.  1124. 

Length,  36".80. 

Sectional  area,2".66xV'.42=3".78. 

Elastic  limit,  118,000  pound8=31,220  pounds  per  square  inch. 

Tensile  strength,  189,200  pound8=50,050  pounds  per  square  indL 

Elongation  in  8  inches,  ".86=10.8  per  cent. 

Area  at  fracture,  2".31  x  1".26=:2.91  square  inches.  Contraction,  23 
percent 

Elongation  of  inch  sections:  ".12,  ".12,  ".13,  ".10,  ".10,  ".11,  ".09,  ".09. 

Tore  apart  fh)m  one  face  6j^"  outside  the  ganged  length,  at  ti/od  of 
holder  jaws. 

Appearance  of  fracture,  fibrous. 

No.  136L 

Sample  of  metal  drawn  down  from  bar  No.  1123  to  the  following  di- 
mensions: 

Length,  36|". 

Sectional  area,  l."24xl''=1.24  sqaare  inches. 

Elastic  limit,  34,650  pound8=27,860  pounds  per  square  inch. 

Tensile  strength,  58,780  pounds=47,400  pounds  per  square  inch. 

Elongation,  2".06  in  8  inches=25.7  per  cent. 

Area  at  fracture,  ".90  x  ".68=.612  square  inch.  Oon  traction,  50.6  per 
cent. 

Elongation  of  inch  sections :  ".20,  ".18,  ".62»,  ".36,  ".19,  ".19,  ".15,  ".17. 

Appearance  of  fracture,  fibrous. 

No.  1365. 

Sample  of  Norway  iron  for  5-inch  siege  carriage: 
Total  length,  30J". 

Sectional  area,  l".10xl".ll=1.221  square  inches.  * 

Elastic  limit,  29,550  pounds=24,200  pounds  per  square  inch. 
Tensile  strength,  52,680  pounds=43,145  pounds  per  sqaare  inch. 
Elongation  in  8  inches,  2".6S=33.6  per  cent. 

Area  at  fracture,  ".65x".67=.436  square  inch*    Contraction  of  area, 
64.3  per  cent. 
A|>{>eaniuce  of  fracture,  fibrous. 
Elongation  of  inch  sections:  ".22,  ".23,  ".22,  ".22,  ".27,  ".79*,  ".50,  ".23. 
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WEOUOHT  IBON. 
No.  3071. 


Total  length,  4''.6. 

Length  of  stem,  2". 

Mark,  B. 

Diameter,  ''.563. 

Sectional  area,  .25  square  inch. 


▲ppUed  loads. 

IMrmob. 

SnccessiTO 
elongation 
perinch. 

Permanent 
set 

SnccessiTe 

permanent 

set. 

liemarks. 

Totia. 

Per  square 
Inch. 

Poundi, 

260 

1.260 

2,600 

8.760 

6,000 

6  250 

7.600 

7,750 

8,000 

8,250 

^600 

a760 

0,000 

»,2.->0 

0,600 

0,760 

10.000 

10.260 

10.600 

10,760 

11,000 

11,260 

11,600 

11.760 

12,000 

12,260 

12,600 

12,760 

12,060 

Pound: 
J.OOO 
6.000 
10,000 
16.000 
20,000 
26.000 
80,000 
31.000 
8^000 
83.000 
84.000 
36.000 
86.000 
87.000 
88.000 
80,000 
40,000 
41.000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48|000 
48,000 
60,000 
61.000 
61,840 

Inch. 
0. 

.000100 
,000250 
.000460 
.000660 
.000800 
.001050 
.001100 
.001100 
.001150 
.007260 
.024750 
.026760 
.020100 
.032100 
.035100 
.040050 
.044000 
.040500 
.053600 
.050800 
.065260 
.073500 
.082250 
.00000 
.10250 
.11750 
.1400 
.2250 

IneK, 
0. 

.000100 
.000150 

.000200 
.000150 
.000250 
.000050 
0. 

.000050 
.006100 
.017500 
.002000 

.003000 

.003000 

.004050 

.003050 

.005500 

.004000 

.006300 

.005450 

.008250 

.008750 

.007750 

.0126 

.0150 

.0225 

.0860 

Inch. 

t 

0. 
0. 
0. 
0. 
0. 

InoK 
0. 

Initial  loiid. 
Elaatio  limit 

Tenalle  strangth. 



Omeral  summary, 

Tenaile strengtli  per  aqnarelnob  of  original  aectlon : poonda..    51,840 

Elaotic  limit  per  square  inch  of  original  section do 83,000 

Elongation  per  incn  after  rupture inch..    0.3300 

Elongation  per  inch  under  strain  at  elastio  limit do 001150 

Beduotion  in  diameter  at  point  of  rupture do 128 

Bedaotion in  area  after  mptore,  per  oentnm  of  original  section 30.2 

Posithm  of  rupture at  middle  of  stem 

Character  of  broken  Burfhce fibrous,  seamy 

Elongation  of  inch  aeeiionB ".83*,  '.83* 
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WBOUGHT  IBOK, 

Ho.  3072. 
Total  leDgth,  4''.5. 
Length  of  stem,  2'^. 
Mark,  K 
Diameter,  '',563. 
Sectional  area,  .25  sqaare  inch. 


Applied  iMdB. 

Sncoeesive 
eloDsstion 

Pennanent 
set. 

SnooeMtre 

permanent 

set. 

TtuwaTkn. 

ToUL 

'•l^'" 

per  inch. 

PimndM. 
250 
1.250 
2,500 
8.750 
S.00O 
6,230 
^500 
6,750 
7,000 
7,250 
7.51S0 
7.750 
8,000 
8:250 
8,6C0 
8,750 
9,000 
9.250 
9.500 
9,750 
10,000 
10.250 
10.600 
10.750 
11.000 
11,250 
11.600 
11,650 

Ptmnd9. 
1.000 
5,000 
10,000 
15^000 
20.000 
25,000 

27,000 

28;  000 

29.000 

30,000 

81,000 

82,000 

83.000 

84.000 

85,000 

86,000 

87,000 

88,000 

89.000 

40.000 

41,000 

42,000 

43.000 

44.000 

45,000 

46.000  ' 

46;  200 

Inch. 
0. 

.000150 
.000350 
.0OU30O 
.000650 
.000900 
.001(100 
.001250 
.007750 
.015000 
.024000 
.034500 
.038300 
.041500 
.046000 
.040000 
.054000 
.060000 
.067260 
.073750 
.063500 
.0950 
.1050 
.1200 
.1400 
.1600 
.2100 
.2660 

Inch, 
0. 

.000150 

.000200 

.OUOISO 

.000160 

.0002 JO 

.000100 

.000250 

.006300 

.007250 

.009000 

.010500 

.004000 

.003000 

.OOSfCO 

.004000 

.005900 

.005100 

.007260 

.006500 

.009750 

.0116 

.0100 

.0160 

.0200 

.0200 

.0500 

.0550 

/neJL 
0. 
0. 
0. 
0. 
0. 

.000050 

IndL 
Ol 

Initial  iMid. 
ElJMtielimii. 

"*Vooo6S" 

Tensile  atxwBctk.           | 

General  eummary. 

Tensile  strength  per  square  inch  of  orii^al  aeoUon pounds..    46.210 

Elasticlimit  per  square  inch  of  ori|^al  section do 20i0(<0 

Elongation  per  inch  after  ruptoxe inch..    0.4500 

Elonj^ation  per  inch  under  strain  at  elastic  Umit do OOIOOP 

Bednction  in  diameter  at  point  of  rupture do....       .373 

Bednction  in  area  after  rupture,  per  centum  of  original  section 73.0 

Position  of  rupture l^firaoiM^ 

Charaeter  of  hrolcen  surface flDsllbnns 

Elongation  of  inch  sections .....''.2B^''.6S* 
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8TEBL  FBOM  COL.  A.  B.  BUFFINaTON,  OBD.  DEPT.,  U.  8.  A. 
No.  1364. 
JV>nii  of  specimen. 


sr 


^sL 


■^'diameian 


Diameter  of  stem,  ''.566. 
Sectional  area,  ''.25  sqaare  inch. 

Elastic  limit,  11,280  poands=:45,120  ponnds  per  sqnare  inch. 
Tensile  strength,  15,260  pounds=61,040  pounds  per  sqnare  inch. 
Elongation  iu  5  inches,  1".40=28  per  cent. 

Diameter  at  fracture,  ".37.    Area,  ".108  sqnare  inch.    Contraction  of 
area,  46.2  per  cent. 
Fractured  2".30  from  neck.    Appearance  fine,  silky. 
Elongatio«)f  inch  section :  ".20,  ".52*,  ."29,  ."22,  "17. 
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TENSILE  TESTS  OF  BOUND  STEEL  WIRE. 

Total  length  of  sample,  50". 

Two  speoimens  tested.     One  tested  as  received,  anannealed ;   one 
annealed  by  heating  cherry  red  and  gradually  cooling  in  hot  air. 
Diameter  of  wire,  ".0365. 
Sectional  area,  .001046  square  inch. 


Condition. 

Tensile  strength. 

Area  at  fracture. 

Contraction 
of  area. 

Total. 

Per  square 
inch. 

Diameter. 

Area. 

Pounds, 

338 
U7 

Toiindt. 
323,140 
140, 540 

Inch. 
.031 
.023 

Inch, 

.000755 

.000415 

PsreenL 
27.8 
60.8 

Annealed  ........... ..w... .......... 

Appearance  of  fractures,  fine,  silky.    Cnp-shaped  ends. 

TENACITY  TESTS  OF  CA^T  IRON  FROM  FRAGMENTS  OF  AN8-INCH  CORED 
SHOT  WHICH  BROKE  UP  DURING  FIRING. 

Sketch  of  principal  fragmenU. 


Form  of  apecimens. 


Nam* 
berof 
test. 

Marks. 

Diameter. 

SecUonal 
area. 

Tensile  strength. 

TotaL 

Per  sqoore 
inch. 

1125 
1126 
1127 

a 
h 

e 

Inehet. 
1.129 
1.120 
1.129 

SqAnch, 
1.00 
LOO 
1.00 

Pounds. 
28,700 
29,500 
30,500 

Poxmds. 
28,700 
29,500 
30,500 

Granular,  motUed. 
Do. 
Do. 

Specimen  a  contains  small  blow-holes  ".04  diameter  in  the  fractured 
surface. 

Note.— The  central  part  of  the  large  fragment  showed  spongy  metal 
in  the  fractured  surfa<;e  and  beyond. 

A  piece  located  at  d  on  the  sketch  was  cut  out,  which  contained  a 
blowhole  2"x2f'  by  **A  at  the  widest  part.  This  largest  blowhole 
which  was  found  began  near  the  axis  of  the  shot  in  front  of  the  cored 
hole,  and  extended  obliquely  towards  the  cylindrical  surface.  The 
metal  generally  in  this  vicinity  was  spongy,  particularly  so  at  the  bot- 
tom Qf  the  cored  hole. 
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FOBGING  FOB  PBES8UBE  GAUGE. 

No.  3221. 
Marks,  IP 
Diameter,  ''.664, 
Sectional  area,  .25  sqaare  inch. 


Ap]>Uedlo«da 


TotaL 


P«r 


raqiuyne 
iocli. 


Kloneation 


Saccenaive 
elongation 
perinoh. 


Permanent 


SacoeasiTe 

pennanent 

aet. 


Poundt 

260 

1.250 

a;  500 
8»7ao 

5.000 
«,250 
7,500 
8,750 
10,000 
11.250 
12,500 
13,750 
15^000 
10^250 
17.500 
ia,750 
20,000 
20.250 
20.500 
20,750 
21.000 
21, 2o0 
21,500 
21,750 
22,000 
22, 2:>o 
22,  500 

il.  750 
24.  0>>O 
24.  .*(>■» 
^o.  0'<0 
2»v  -  vH) 
27.  OOO 
2S.«  0 
29.  Ot.M) 
30. 100 
31.  0.  0 

;v.\  o<H> 

»4.  C0-» 

:t,x  i>«o 

2S»,6v<0 


FMoida 

1,000 
5,000 
10.000 
15.000 
20,000 
25^000 
90.000 
35,000 
40,000 
45,000 
50,000 
55^000 

eo^ooo 

05,000 
70,000 
75,000 
80,000 
81,(100 
82.000 
83,000 
84,000 
8S,0(0 
86.000 

87,  •.'00 

88,  (XM) 
W.  000 
90,000 
01,0iH) 
92,  mo 
9X  (H^O 
04. 1  A) 
05.  (►^ 

eo.i'O*) 

S8.«H0 

Iit»,(V;>0 
104.0  0 

io?NOtn> 
ir2,Ov>o 

1  H».  v(h) 
120.  00 
12*,u>«> 
128.  TOO 
132,  »^>0 
130,  •■■^> 
140.0  0 
14  >,  100 


0. 
.000107 


.000500 
.000067 
.000807 
.001033 
.001200 
.001267 
.001533 
.001733 
.001900 
.002100 
.002267 
.002433 
.002567 
.0028CO 


.002867 
.002900 
.002933 
.002967 
.003000 
.003033 
.003067 
.0031C7 
.«H>6I00 
,0^>6.">€7 
.Oue9iM) 
.C07:«>7 

.  wio*-© 

. » 0.^733 
.  r0!>433 
.OK'S^ 

.on«o 

.  0i:i3 

.  oi:h) 

.M»T7 
,  02»i7 

.  o:t»o 

.  \  550 
.04'0 

.  orxx) 

.0767 
.0900 


Inch. 

0. 

.000167 
.000160 
.000167 
.000167 
.000200 
.000166 
.000167 
.000167 
.000166 
.000200 
.000167 


.000167 
.000166 
.000134 
.000233 
.000033 
.000034 
.000033 
.00i033 
.000034 
.  00*H  33 
.OiK}033 
.000034 
.00<i00 
.002933 
.  »)004»»7 
.000333 
.0OvUC7 
.000633 
.On>733 
.^^(■700 

.o*u<k;7 

.00' 33.1 
.001407 
.0017 
.0017 

.rocs 

.1^)67 
.01^33 
.Ot^jO 

.ou:h) 

.01(« 
.0267 
.0133 


Jncft. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inttblload. 


Xlaatieliiiilt. 


Teaaila  atrength. 
Load  at  time  o£ 


Gtmeral  tvMiMirjr. 

Spwific  graviiy 7.847* 

llanlue-^  35t*2 


.povnda..  140.  IJ; 
do  ...    8ao€ 


Tonsile  .^tn^nsTth  per  sqnaro  inch  of  orisinal  a^ctioa 

El.Ktic  limit  per  pqiiarv  Inch  of  original  section 

EIonvT-itu^n  por  imh  aflermptnre lack..    •.ISTT 

Elouiration  ]ter  inch  under  strain  at  eUsUc  limit do Na67 

I^evluition  in  di:uuet€r  at  point  of  roptnie do 124 

KedoctioD  in  area  after  mptnie,  per  centum  of  otig^bial  aeotkn M.Z 

Position  of  mptnre 1*JB  fkom  nee*. 

Character  of  broken  anrfkee flao  naaalar ;  aOkr  center 

Slongatioii  of  inch  aectiona *.fI,*JI»,*Ji* 
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]Sro.  942. 

TENACITY    SPECIMEN    FBOM    CASTING    No.     31— 12-iyOir    CAST-IBON 

SHELL. 

Tensile  strength,  26,150  ponnds  per  square  inch. 
Appearance  of  fractare,  uniform  granular. 

TENSILE  TESTS  OF  PIECES  OF  ARTILLERY  HARNESS  FOR  MAJ.  E.  B. 

WILLISTON,  U.  S.  A. 

No.  934. 
Marked  '*  All  steel." 

Thirteen  links  ".85  long  and  ''.22  diameter  of  wire. 
End  ring  1".05  diameter  and  ".25  diameter  of  wire. 
Under  3,280  pounds  tension  the  end  ring  fractured. 
Appearance  of  fracture,  fine  granular,  radiating  from  a  dull  spot  at 
the  circumference  at  outside  of  ring. . 

Chain  alone  tested/ 

Under  3,260  pounds  the  middle  link  parted  at  weld,  following  the 
scarf. 

No.  935. 

Marked  "  Iron  with  steel  ring.'* 
Thirteen  links  ".85  long  and  ".21  diameter  of  wire. 
End  ring  1".05  diameter  and  ".25  diameter  of  wire. 
Under  2,890  pounds  tension  end  link  of  chain  parted,  following  the 
scarf  of  the  weld  in  part  and  in  part  through  the  sound  metal. 
Strength  of  the  ring,  3,875  pounds. 
Fractnred  across  the  wire  at  the  weld. 
Appearance  of  fracture,  granular. 

No.  936. 

Light-colored  leather  trace. 

Length,  llj";  1".50  wide  by  ".42  thick. 

Tensile  strength,  2,875  pounds. 

No.  937. 

Consisting  of  a  section  of  leather  trace,  with  front  end  chain  and  tog- 
gle, and  at  other  end  a  D  ring. 

Section  of  leather  13"  long  by  1".53  wide  by  ".52  thick. 

Front  chain  has  5  links  1".4  long,  made  of  wire  ".31  diameter.  At- 
tached to  leather  by  a  loop  with  three  rivets  in  line^  about  1"  apart 
each,  beginning  at  1"  from  end  of  leather. 

D  ring  made  of  wire  ".46  diameter. 

Under  1,590  pounds  tension  the  leather  fractured  at  the  inside  rivet 
hole. 

One  end  of  leather  now  grasped  in  the  testing  machine,  and  opposite 
end  held  by  D  ring. 

Under  2,720  pounds  tension  the  leather  parted  1}"  from  jaws  of  testing 
machine  and  5"  from  the  D  ring. 
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Short  end  of  leather  again  grasped,  and  opposite  end  held  by  the  D 
ring. 

Under  2,610  ponnds  tension  the  D  ring  tore  ont  from  the  leather. 

Strength  of  D  ring,  5,970  ponnds. 

The  ring  bent  over  a  link  of '^67  diameter,  and  fractured  at  the  angle 
of  the  D. 

Appearance  of  metal,  fibrous. 

Strength  of  chain,  3,760  pounds. 

Practnred  the  middle  link  at  the  weld.    Appearance,  fibrous. 

HABNESS  LEATHER. 

Total  length  of  strips,  20". 


Xcof 
teat. 

Dimendons. 

TenaUe  stnngUi. 

Vlnn<M. 

*.i. J 

Remarlu. 

Width. 

Thick- 
neaa. 

alftrea. 

Total. 

Per 
Milan 
inch. 

8  inches. 

1025 
1020 
1027 
1028 
1030 

1.50 
1.75 
2.00 
2.25 
2.50 

.225 

.22 

.225 

.225 

.22 

Sq.ineh, 
.838 
.340 
.450 
.500 
.550 

Pmintft. 

1.415 

1.088 
1.000 
2,210 
2,070 

Pound; 
4,180 
6,848 
4.350 
4.308 
4.855 

Inch, 
.22 
.50 
.33 
.23 
.60 

Peru. 
2.1 
7.0 
4.1 
2.0 
7.5 

Broke  1^'  from  fSoe  of  frripa. 
Broke  V*  ftom  fiMse  of  grips. 

Broke  \}f*  from  fisoe  of  grips. 

All  the  specimens  but  No.  1029  broke  outside  the  8-inch  section. 
Following  are  the  details  of  the  tests  of  Nos.  1027, 1028,  and  1029: 


No.  1027. 


Applied  loads. 

Blongation 
in  8  inches. 

Successive 
elongation. 

Bsnarks. 

Total. 

Per  square 
inch. 

PlMCIMto. 

100 

200 

SOO 

400 

500 

000 

700 

800 

000 

1,000 

1,100 

1,200 

1.300 

1,400 

1.500 

1.000 

1,700 

1.800 

1.000 

I.IOO 

PottlMb. 

Inchf, 

.10 

.34 

.48 

.00 

.70 

.90 

.88 

.07 

1.08 

1.10 

1.30 

1.38 

1.48 

1.55 

1.05 

1.77 

1.80 

1.00 

2.04 

InA. 
.10 
.18 
.14 
.12 
.10 
.10 
.08 
.00 
.11 
.11 
.11 
.08 
.10 
.07 
.10 
.12 
.00 
.10 
.08 

Tensile  atrtegth. 

4.360 

TESTS  OF  lEON,  STEEL,  AND   OTHEB  MATERIALS. 
No.  1028. 
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Applied  loads. 

in8incb6i. 

SaoQOMiTe 
elongation. 

gi|ww|>»Vf- 

Total 

Per  square 
Inon. 

Poundi, 
100 
2U0 
300 
400 
600 
600 

7l;0 

800 

M)0 

1,000 

tioo 

1,200 
2,210 

Poundt, 

.18 

.32 

.43 

.54 

.64 

.71 

.78 

.87 

.03 

1.01 

1.09 

1.17 

Inch. 

.18 
.14 
.11 
.11 
.10 
.07 
.07 
.09 
.06 
.08 
.08 
.08 

Tenaile  strength. 

4.308 

No.  1029. 


Applied  loads. 

Elongation 
in  8  inches. 

Sncoessire 
elongation. 

Remarks. 

TotaL 

Per  square 
inch. 

Pound9, 

100 

200 

300 

400 

500 

600. 

700 

(00 

900 

1.000 

1  100 

1.200 

1.300 

1.400 

1,500 

1,600 

1,700 

1,800 

1,900 

2.000 

2,100 

2.200 

2,300 

2.400 

2.600 

2,600 

2,670 

Pwndt, 

Inehew. 

.14 

.27 

.38 

.47 

.56 

.63 

.70 

.76 

.84 

.01 

1.00 

1.06 

1.18 

1.20 

1.27 

1.34 

1.42 

1.48 

1.54 

1.63 

1.74 

1.80 

1.86 

L94 

2.03 

2.14 

Jndk. 
.14 
.13 
.11 
.00 
.09 
.07 
.07 
.06 
.08 
.07 
.09 
.06 
.07 
.07 
.07 
.07 
.08 
.06 
.06 
.09 
.11 
.06 
.06 
.08 
.09 
.11 

»  48  set  under  100  ponnda. 

".80  set  under  100  pounds. 

Clacks  appear  In  outoide  surface. 
TensUe  strength. 

4.856 

No.  1030. 
'HABNESS  LEATHER  LAP  JOINT,  SEWED. 
SpJiee, 


SO^, 


Ends  gripped  in  bolder  jaws  of  machine. 
Tensile  strength,  1,525  poands. 
Broke  at  end  of  splice. 
H.  Ex.  IC 63 
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No.  1031. 


No.  2. 


•93  SiioHStc^, 


4ffwit§. 


SUnJts  9fckaa^ 


Leather  end  gripped  ia  holder  jaws,  chain  end  secured  by  wire  loop 
passing  through  end  link. 

Tensile  strength,  3,285  pounds. 

Tore  out  D-ring  from  strap.  Started  cracks  at  inside  angles  of 
D-ring  at  a  a. 

Chain  end  held  as  before,  Dringheld  by  a  wire  loop  passing  through  it. 

D-ring  fractured  at  2,340  pounds.    Appearance  of  fracture,  fibrous. 

Tensile  strength  of  chain,  6,180  pounds. 

Fractured  the  third  link  at  quarter  weld.    Appearance,  fibrous. 

The  chain  remained  flexible  up  to  the  third  test. 

No.  1032. 

•  No.  3.— Hemp  rope  3|'' circumference,  4' 8"  long  between  thimble 
and  ferrule,  4  strands,  untarred. 

One  end  of  rope  held  in  a  thimble  6|"  long,  one  end  in  a  ferrule  2".70 
long  with  a  conical  screw  within. 

At  2,740  pounds,  broke  ring  in  thimble  end.  Bope  drew  in  ferrule  end 
\y  with  this  load.    Rope  in  thimble  not  started  perceptibly. 

Under  3,420  pounds,  rope  drew  from  ferrule. 

One  end  of  rope  now  held  in  circular  soft  metal  dies. 

Under  5,450  pounds,  the  rope  fractured  two  strands  at  the  end  of  the 
thimble. 

Both  ends  now  held  in  circular  soft  metal  (lead)  dies. 

Strength  of  the  rope,  6,800  pounds. 

Fractured  otie  strand. 

The  strength  of  the  rope  as  developed  by  the  final  test,  thought  to 
be  too  low  on  account  of  the  previous  fractures,  and  consequent  uDeven 
distribution  of  the  load  on  the  several  strands. 

8C0TCH  OILL  TWINE,  Ifo.  2  {LARGE),  TESTED  FOB  CAPT,  D.  A.  LTLB,  FOR 
THE  V,  a.  LIFE-SAVING  SERVICE, 

Total  length  of  sample,  35  feet. 

Composed  of  3  strands  of  19  threads  each,  laid  one  turn  in  about  2 
inches. 
Three  tests  made  from  the  same  piece  of  line. 


Te»t 
namber. 

Tensile 
strength. 

Inches. 

Percent. 

039 
040 
Oil 

Pounfff. 
520 
612 
48i 

4..'M) 
4.50 
&50 

0.2 
4.0 
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No.  938. 
TENSILE  TEST  OF  A  PIECE  OF  MAGNESIUM  WISE. 

'    LeDgth,  7/'3. 

Diameter,  .'^030.    Sectional  area,  ".QO07  square  inch. 
Tensile  strengtii,  27  ponnd8=38,570  pounds  per  sqaare  inch. 

TENSILE  TESTS   OF  COTTON  DUCKING  FOB   THE  U.  S.  NAVY  DEPART^ 
MENT,  BOSTON,  MASS. 

Strips  about  2(K'  long. 

Eight  inches  between  holder  jaws. 


Teat 
xmmber. 


Harks. 


Picks  per  iiioh. 


Width  of 
strip. 


Tensile 
strength. 


1327 
1328 
1329 
1330 
1331 
1332 
1333 
1834 


Hsmroock,  lengthwise., 
do., 


Hammock,  crosswise . 

do 

Bag.  i'Dgthwise 

do 

Bag,  crosswise, 

...TT.do 


W«rp,20... 
1«llling,  17  . 


Warp.    36. 
FilUng.  21  . 


Inekst. 

L17 
1.17 
1.17 
1.08 
1.15 
1.10 
1.10 
1.10 


Poundi. 
292 
251 
232 
210 
204 
205 
284 


PBIVATE  TESTS. 


Date. 


Material. 


For  whom  tested. 


UTame. 


City. 


State. 


Oct. 


Nov. 


1888. 
July    13 
22 
24 

27 

Ang.    17 

Sept.    17 

18 

18 

18 

18 

13 

15 

15 

16 

5 

13 

20 

26 

27 

Dec.     14 

15 

17 

1887. 

Jan.     21 

25 

27 

7 

9 

Mar.  16 
17 
25 
4 
15 


Feb. 


Apr. 


May 


27 

2 

8 

7 

7 

7 

24 

24 

27 

Jane   14 

15 

80 


12  steel  plates 

4  granite  cubes 

84  pieces  fire-proof  bnild> 

ing  material. 
30  pieces  horse  blankets  . . 
1  preMed  brick 

I  piece  wire  rope 

II  bricks 

4  bricks  

Sbricks. 

3  marble  cubes 

1  piece  steel  plate 

1  riveted  Jfiinc 

2  turn-buckles 

SshacklcH 

1  piece  manganese  steel .. 

8  wrought-iron  plates 

0  terracotta  cubes 

1 2  ]>ieci'B  steel  plate 

2  pii'ces  copper  wire 

1  iiiece  steel  plate 

2  pieces  charcoal  iron 

9  specimens    terra-c  o  1 1  a 
lumber. 

1  eyebar 

2  granite  cubes 

4  paving  bricks 

8  cast-iron  columns 

1  brick  pier 

16  riveted  joints 

8  pieces  aluminum  bronse 

8  pieces  bronse , 

8  oars  wrought  iron , 

3  bars  cast  iron 

6  steel  bars 

5  nieces  aluminum  bronse 

1  bar  wrought  iron 

8  pieces  aluminum  bronse. 

20  pieces  steel  plate 

8  pieces  wTought-iron  plate 


Norway  Steel  and  Iron  Co. 
Geo.  D.  Webb  Granite  Co . . 
Pioneer  Fireproof  Const.  Co 


L.C  Chase  &  Co 

J.C.  Anderson 

Whittier  Machine  Co 

J.  C.  AiiduFrton 

A.V.  Hngel    

Louis  Pr<imo1i  

Georlfia  Marble  Co 

H.  8.  Robinson 

Pbllsdel)ihia  Water  Dept. . 

Kbude  Island  Tool  Co 

H.  L.  Fearing  4t  Co 

N.Washburn 

A.H.Howland 

Boston  Terra  Cotta  Co 

Channing  Whittaker 

De-Oxidized  Metal  Co 

Linden  Steel  Co 

Katabdln  Charcoal  Iron  Co. 
Kansas  Citv  Terra  Cotta 
Lumber  Co. 

H.F.Dunhsm 

Norcross  Bros 

Hale  Pavement  Co 

Snead  &  Co.  Iron  Works  .. 

Fred.  Pope... 

Pennsylvania  R.  B.  Co 

A.  H.Cowles 

6.  H.Bnshnell  &.  Co 


South  Boston.. 
Fitzwilliam  Depot 
Chicago 


Mass. 
N.H. 
111. 


1  piece  steel  plate. 
3  bars  c 


cant  iron . 

1  piece  stone 

7  steel  specimens 

5  pieces  ste  1  plate 

0  perforated  plates 

1  piece  steel  wire  rope . 


Dodge,  Haley  &  Co 

GolcTmgdkCo 

Continental  Works , 

Cowles,  E.  S.  &  At.  Co 

Wm.-M.Home  &Co 

Cowles,E.a&Al.Co 

Whittier  Machine  Co 

Boston  Bridge  Works 

Rhode  Island  Loco.  Works 

S.C.RowelI  &Co 

OtIsB.  Bowen 

Midvale  St4«el  Co 

Whittier  Machine  Co 

Rhode  Island  Lnco.  Works. 
General  S.  W.  Serrell 


Boston 

...do 

...do , 

...do 

...do 

..  do 

Atlanta 

Boston 

PbihMlelphia.. 
Providence .. 

Boston , 

Allston 

Boston 

...do 

Lowell. , 

Bridgeport  .. 
Piitsburgh  .. 

Bangor     

Kansas  City . 


Cleveland  ..... 

Worcester 

Boston 

Louisville 

Boston 

Altoona , 

Lockpurt 

Wftrcester 

Boston 

do 

Brooklyn 

Cleveland , 

Boston 

Cleveland , 

Boston 

...do 

Providence.... 
Boston 

Ui^hlandville. 
Pbila4lelpbla... 

Roxbury 

Providence  .... 
New  York..... 


Do. 

Do. 

Do. 

Do. 

Do. 
Ga. 
Mass. 
Pa. 
R.L 


Do. 

Do. 

Do. 

Do. 
Conn. 
Pa. 
Me. 
Mo. 

Ohio. 
Mass. 

Do. 
Ky. 
Mass. 
Pa. 
N.Y. 
Mass. 

Da 

Do. 
N.Y. 
Ohio. 
Mass. 
Ohio. 


Do. 
R.L 
Mass. 

Do. 
Pa. 
Mass. 
R.L 
N.Y. 
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Block  carrier  No.  26 - 173 

No.  32 174 
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Spindle  No.    1 183 

No.  12 184 

No.  28 186 

No.  32 186 

No.  38 187 

No.  44 188 
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No.  30 116 

No.  31 118 
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5-inoh  steel  B.  L.  rifle : 

Jacket 196 
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Ce 561 

C9 667 

D, 673 

Ds  (new  hoop) * 676 

D, 677 

D3  (new  hoop) 678 

D,(third  hoop) 679 

D4 680 

D4  (now  hoop) 681 
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Jacket 476 
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Tempered  and  annealed  steel  cylinders 773 
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